Integrated Outlines of Lectures

48 (09-25 PA; Kickler) - Intro to Hemostasis and Platelets

44 (09-24 PP; Streiff) - Hemostasis
45 (09-24 PP; Streiff) - Thrombosis
46 (09-24 PH; Cole) - Hematologic Pharmacology I
49 (09-25 PH; Cole) - Hematologic Pharmacology II

PLATELETS

- Platelets are cytoplasmic buds of megakaryocytes and are metabolically active


- 4 functions



- Adhesion:  vWF binds to GIb-Ix on subendothelium



- Secretion:  ADP activates more platelets, thromboxane A2 is a vasoconstrictor


- Aspirin: irreversibly inhibits COX req’d for thromboxane A2 synthesis, new platelets req’d to reverse aspirin effects, use low dose else ( PGI2 production


- Ticlopidine & clopidogrel (less toxic): prodrugs that are irreversible ADP antagonists, tox: infrequently neutropenia



- Aggregation:  integrin GPIIb-IIIa binds to fibrinogen at RGDS site

- Dipyridamole: inhibits aggregation by PDE activation and/or blocks adenosine import (either way ( cAMP), vasodilator; effective only with warfarin or aspirin; tox: headache/hypotension

- IIb/IIIa antagonists (all given with heparin and aspirin and bleeding tox.)


- Anti-IIb/IIIa antibody: mechanism obvious, t1/2 10 min


- RGDS peptide mimic: mechanism obvious, reversible, t1/2 1-3 hrs

- Small molecule: reversible inhibitor, reversible, t1/2 2 hrs


- Clotting:  thrombin (II) is major activator


- Platelet inhibitors: PGI2 (also a vasodilator), EDRF, NO

- Thrombocytopenia, 3 causes



- Sequestration: hypersplenism



- ( production: marrow tumor, etc.



- ( destruction:  ITP (autoimmune, drug-induced), DIC (sepsis)


- Platelet abnormalities (note the contrast)


- Platelet defect: present w/ petechiae/superficial bleeding, acquired, F>M



- Coagulopathy: present w/ deep tissue bleeding, hereditary, M>F


- Platelet tests



- Platelet count



- Bleeding time



- Platelet aggregation: test ability of platelets to bind fibrinogen



- Ristocetin aggregation: reduced in vWD or GPIb-Ix deficiency


- Pharmacology



- Dipyridamole: inhibits aggregation

HEMOSTASIS

- Detailed clotting cascade
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- Vitamin K dependent factors (also Ca-dep.):  II, VII, IX, X, C, S



- Warfarin




- Vitamin K antagonist




- Complete absorption, primarily bound to albumin (=Vd), t1/2 = 40 hrs




- Effect delayed due to factor turnover, VII affected first so monitor PT or INR




- Highly susceptible to drug interactions through various mechanisms




- Antidote: fresh frozen plasma (immediate), vitamin K




- Tox: skin necrosis if protein C deficient, alopecia, teratogenicity

- PT: tests extrinsic pathway (addition of tissue factor)

- APTT: tests intrinsic pathway (addition of phospholipids)

- Mixing studies can test for factor deficiency vs. inhibitor


- Bleeding disorders


- Hemophilia:  type A missing VIII, type B missing IX ((( APTT)


- von Willebrand dz:  defective platelet adhesion, Dx vWF antigen assay or ristocetin cofactor assay


- Desmopressin


- Vasopressin analog, promotes release of VIII and vW factors, treat vWD and mild hemophilia




- Tox: electrolyte imbalance/fluid overload


- Vitamin K deficiency:  since VII has shortest lifespan, PT depression occurs first


- Liver disease: all coag. factors made in liver (VIII also made in endothelium), so Dx with deficiency of all factors but VIII
THROMBOSIS

- Antithrombotic proteins



- ATIII#heparin inactivates II, IX, X, XI



- Protein C and S inactivate V, VIII


- Heparin



- Heparin: mixture of polysaccharides that activate ATIII, prolongs APTT


- Low MW heparin: inhibits X but not II, does not prolong APTT, increased bioavailability, longer and linear t1/2, as effective as HMW heparin and no monitoring req’d but more expensive



- Rapid clearing but t1/2 increases with dose, Vd = plasma, cleared by RES




- Tox: bleeding, reversible thrombocytopenia




- Antidote: stop therapy, protamine in emergencies

- Fibrinolytic system



- TPA and UK activate plasmin (opposed by PAI-1)




- Streptokinase (cheapest)




- A small protein that activates plasminogen, t1/2 = 80 min





- All people have anti-SK Ab’s, need large loading dose to overcome





- Tox: bleeding, allergy, anaphylaxis, fever




- Urokinase





- Cleaves plasminogen directly (just like TPA)





- t1/2 = 15 min, metabolized by liver





- Tox: bleeding, allergy




- rTPA





- Much more active than endogenous TPA





- t1/2 = 3 min, metabolized by liver





- Tox: bleeding, ( vW factor, thrombocytopenia


- Plasmin degrades fibrin (opposed by XIII ( (2-antiplasmin)



- (-aminocaproic acid (procoagulant)





- Competitive inhibitor of TPA (mimics lysine of firbrin)





- Treat hematuria, tox: thrombosis


- Deep venous thrombosis causes: immobility, estrogens (oral contraceptives, pregnancy), surgery/trauma, old age, cancer


- Hypercoagulation disorders



- Factor V Leiden:  mutant V is uncleavable by APC, Dx with APC resistance assay



- Prothrombin 20210: 3’-UTR mutation increases prothrombin levels



- ATIII, C, S deficiency


- Antiphospholipid antibody syndrome: actually Ab’s target proteins that bind phospholipids, thereby opening phospholipids for thrombosis initiation, Dx with ELISA or dRVVT (activates X)



- Hyperhomocysteinemia: treat with folate, B12, B6


- DIC: diffuse microvascular thrombosis depletes coagulation factors and platelets, Dx for increased D-dimers

Other: EPO

Treat anemia of kidney failure/cancer/AIDS, pre-op (lower transfusion)


t1/2 10 hrs IV


Tox: hypertension, thrombosis















































































