Coagulopathy 12-05-04

For an in depth insight into Haemostasis and Coagulation Cascade, refer to the thrombosis lecture @ http://www.rajad.alturl.com ( 2nd Year ( Pathology

Haemostasis (2nd year notes)

This is the normal process whereby blood is kept in a fluid state, however in a response to injury a haemostatic plug is formed. 

Steps in haemostasis: 

1. Injury ( vasoconstriction (sympathetic response + endothelin release) ( 10 haemostasis (subendothelial matrix exposed ( platelets activate ( aggregate ( secrete granules (( & ()) ( 20 haemostasis (tissue factor activates ( thrombin activates ( converts fibrinogen to fibrin) ( thrombus formed. 

Coagulation cascade (2nd year notes)

Refer to the diagram in pp 121 of Robbins, Fig 5-8. Pay close attention to the intrinsic and extrinsic pathway. The extrinsic pathway has been partly explained above under Haemostasis. Notice the pattern where a number goes to form numberA. 

The balance factor (2nd year notes)

Once the coagulation cascade is activated, it is important that the whole circulatory system is not affected. This would be crazy right! (You say: “Right!”). There has got to be a way of controlling the activation process to the specific site of injury. How does this happen? We will find out right after the break!!!! La La La La La.

AFTER THE BREAK: The control mechanism occurs thanks to these fellas: antithrombins, Protein C&S, & plasmin. 

Remodelling & Lysis of Clot (Lecture notes, Robbins pp 124, Fig 5-11)

After a clot forms, the clot has to break down as part of the repair process. This is called the fibrinolytic system.  Endothelium produces TPA & Urokinase ( turns plasminogen to plasmin ( fibrin clot breaks down to form degradation products. Meanwhile, remember thrombin will induce fibrinogen ( fibrin ( thrombus. AIII inhibits thrombin ( fibrinogen cannot go to fibrin anymore, so the remaining fibrin is broken down by plasmin. Yippee!. D-dimers check whether this process is occurring correctly (i.e.: useful in PE). 

BLEEDING DISORDERS – PLATELET RELATED (Robbins pp 633)

Excessive bleeding occurs because:

· Vessel injury, platelet deficiency, platelet dysfunction, derangement in coagulation cascade, combinations of these. 

Vessel injury (Robbins pp 634)

Vessel wall abnormalities can cause bleeding but it is usually not severe. The cause of haemorrhages due to vessel wall problems include: 

· Infection: Causes a vasculitis to microvasculature & DIC 

· Drug induced: antibodies against drug causes immune complex deposition disease

· Scurvy & ED syndrome, Henoch-Schonlein: Former causes impaired vessel wall formation (collagen diseases), latter is caused by immune deposition disease. 
· HHT: autosomal dominant disorder ( dilated tortuous BVs + thin walls ( bleed easily (affects lungs, GIT, mucous membranes, skin).
· Amyloid deposits in vessel walls: amyloid deposits weaken the wall
Thrombocytopenia 2nd to Platelet deficiency (Robbins pp 634)

Normal platelet count = 150K – 300K / mm3, < 100K/mm3 = platelet deficiency = thrombocytopenia. The lecture did not cover this in detail at all, but it is worthwhile for the sake of Medicine we cover it well here. 

What are the causes of thrombocytopenia?
· Decreased production of platelets: Generalised impairment to production: aplastic anaemia (congenital / acquired = drugs (heparin – 5% of patients, thiazides, quinidine, quinine, penicillins, methydopa), viruses, alcohol, radiation, marrow infiltration such as: leukaemia). Selective impairment to production: drugs (alcohol, thiazides, cytotoxic drugs), infections (measles, HIV). Ineffective megakaryopoiesis: megaloblastic anaemia, paroxysmal noctural haemoglobinuria. 

· Decreased platelet survival: Immune mediated destruction: autoimmune (ITP, SLE), isoimmune (post-transfusion, neonates), drug induced (quinidine, heparin, sulfa compounds), infections (EBV, HIV, CMV). Non-Immune mediated destruction: DIC, TTP, giant haemangioma, microangiopathic haemolytic anaemias. 

· Sequestration: This is when a patient has marked splenomegaly ( hypersplenism. Normally, the spleen sequesters about 30-40% of platelets, but when enlarged it sequesters up to 90%. 

· Dilutional: When you transfuse someone with blood which is > 24hrs old, you are only giving them red cells & plasma but no platelets. Essentially, you are diluting their platelet levels. Treatment is splenectomy. 

What is Idiopathic thrombocytopenic purpura – ITP (Robbins pp 635)

This is an autoimmune disorder whereby platelet destruction occurs due to antiplatelet antibody formation. Two types: acute & chronic. 

Pathogenesis: Summary: antibodies against platelet membrane glycoproteins (IIb-IIIa / Ib-IX) ( antibodies opsonise the platelets ( removed by the spleen. 

Clinical features: Think of all the different names for haemorrhages such as: petechia, ecchymoses etc. 

Treatment:  splenectomy. 

What is the difference between acute & chronic: The chronic form is the most common. Unlike chronic ITP, acute ITP occurs in children and is self-resolved within 6 months. It is usually preceded by a viral illness. Sometimes it proceeds to ( chronic ITP. 
 Thrombocytopaenia 2nd to Platelet dysfunction (Robbins pp 637)

Platelet dysfunction occurs due to congenital or acquired conditions. 

Congenital: 1) defects of adhesion (Bernard-Soulier syndrome – where a particular glycoprotein (Ib-IX) is deficient so adhesion not possible), 2) defects of aggregation (thrombasthenia – thrombosthenic platelets fail to aggregate), 3) disorders of platelet secretion (storage pool disease – adheres and aggregates alright but secretion is shitty!). 

Acquired: 1) aspirin (prolongs bleeding time), 2) Uraemia, 3) liver disease, 4) Drugs: antibiotics, 5) myeloma, 6) Myeloproliferative disease. 

BLEEDING DISORDERS – CLOTTING FACTOR RELATED (Robbins pp 637)

These disorders occur because there is a deficiency in clotting factors. The bleeding is different to the sudden bleeds experienced in platelet pathology. The bleeding here is often: large ecchymoses, prolonged bleeding after a laceration etc. So, you don’t get the spontaneous bleeds. 

Deficiencies of factor VIII - vWF complex (Robbins pp 638, Fig 14-38)
Factor VIII (activates Factor X) is synthesised by many cells, but mainly hepatocytes. Von Willebrand factor (vWF – enables platelet adhesion to subendothelial collagen via glycoprotein Ib-IX) is synthesised by endothelial cells. Together they form a complex ( and are important in the process of haemostasis. If vWF is decreased, then the stability of Factor VIII is reduced. 
Von Willebrand disease & Haemophilia A are the most common inherited bleeding disorders. 

Von Willebrand disease

Von Willebrand disease is characterised by excessive bleeding from wounds, menorrhagia in the presence of normal platelet count. 
Epidemiology: frequency of 1%, most common inherited bleeding disorder. 20 variants exist. Autosomal dominant but recessive traits do exist. 
Categories: 1) reduced quantity of circulating vWF (Type 1 = accounts for 70%, autosomal dominant, Type 2 = autosomal recessive), 2) qualitative defect in vWF (Type 2 = defective vWF, accounts for 25%). There are many more variants which is beyond the scope of these notes. 
Clinical features: prolonged bleeding time with normal platelet count. 

Diagnostic features: low levels of vWF, low levels of Factor VIII (prolonged PTT)

Haemophilia A (Factor VIII deficiency)

Haemophilia A is characterised by serious bleeding. Factor VIII is needed for Factor X activation in coag pathway.
Epidemiology: X linked recessive trait

Categories: 1) reduced quantity, 2) qualitative defect. 

Clinical features: Variable range depending on % of normal activity of factor VIII. < 1% = severe, 2-5% = moderate, 6-50% = mild disease. Spontaneous bleeds into joints is characteristic (haemoarthroses) ( breaks down to iron ( damages bones. 

Diagnostic features: prolonged PTT, normal PT, normal platelets & bleed times. Factor VIII assays is required for diagnosis. 

Treatment: infusion of factor VIII derived from human plasma (problem is antibodies against factor VIII develop in patients with severe disease characterised by having no factor VIII at all). 

Haemophilia B – Christmas disease (Factor IX deficiency)

This is factor IX deficiency, X linked recessive trait. Clinically, you cant tell difference between Haem A & B. Treatment: infusion of factor IX. 

Prophylaxis is possible in both types of Haemophilias by injecting the necessary factors 3 times a week. 

Complications of treating vWF, factor VIII & IX deficiencies: Transfusions come from human plasma ( risk of infection (i.e.: HIV, Hep A,B,C,G, viruses), antibody formation, immunosuppression. One way of avoid a lot of this is to use cloned factors VIII & IX (recombinant factors). 
DVT – (Robbins pp 129)
General: Venous thrombosis usually occurs in the deep veins of the lower limbs
Epidemiology / At risk individuals: 1) age > 60, 2) previous Hx, 3) Macro/Micro surgery, 4) infection & varicosities, 6) Malignancy & heart failure. 

Clinical features: 1) pain, 2) swelling, 3) tenderness, 4) redness/browness. 

Diagnosis / Treatment: Refer to Medical notes on web (under PE). 
DIC – Disseminated Intravascular Coagulation (Robbins pp 640)

This was not covered in the lecture in detail so will not be here as well. For more information refer to Robbins. 

This is a disease occurring as a complication of a primary disease. It is also termed “consumption coagulopathy”. It is characterised by activation of the coagulation sequence leading to formation of microthrombi ( unevenly in the system. This consumes platelets, fibrin, coag factors. Therefore the factors required for haemostasis are consumed ( therefore patients present with a bleeding disorder as a result. Patients can also present with complications of the coagulation/thrombosis itself, but this does not occur usually due to the thrombi being microthrombi ( therefore not really having a systemic effect. 
Source: http://www.rajad.alturl.com 

