Amicar

150mg/kg  load, 20mg/kg/hr infusion   

(10g into 500ml  gives 20mg/ml

therefore  ml/hr = # of kg pt)

Antibody Tests

o TESTS

COOMBS, DIRECT---(purple) rabbit anti human IgG, anti complement (C3) reacted with Pts serum and RBC.  Agglutination indicates presence of autoantibody:

POS TEST: hemolytic dz of newborrd, transfusion rxn, AHA, warm and cold hemolytic anemias, parox cold hemoglobinuria

COOMBS, INDIRECT --red  (antibody screen)  pts serum is run against indicator cells with known Ag.  Anti Igs induce agglutination if Ig+.

EUGLOBIN LYSIS--(blue)--Ppt made of Fo, Po, tPA & plasmin; thrombin added to forrm clot. Clot lysis indicates activation of fibrinolytic system. 

Aprotinin

2m kiu load over 30min,  2M over4hrs,  2m in pump

Blood composition

2.4u ffp, 3u Plts, 2u RBC =1  liter blood

10 u plts has about 2u FFP equiv

1000 of each factor

Clotting 

Hemostasis

Primary Hemostasis:  platelet activation:

Von Willebrand factor in subendothelium binds GP1B receptor. Platelets adhere, become activated, change shape and degranulate, releasing pro aggregant and vasoconstrictor, thromboxane A2 and ADP.  More platelet adhesion via GPIIb/ IIIa complex.

TESTS: platelet count and bleeding time

Coagulation phase  (see figure beow):

•Clot intiation complex of tissue factor (TF) and VIIa activate prothrombin either:

1. Directly via a Xa/Va/ phospholipid (Pl) complex, 

2. Indirectly via a IXa/VIIIa/phospholipid complex that then activates #1 above

•Both modes of factor X activation necessary for normal initiation of hemostasis

•Both V and VIII require traces of thrombin for full activity

•Xa/Va/Pl complex then activates prothrombin, thrombin then cleaves fibrinogen

•Thrombin activates factor XIII-->XIIIa, which covalently links fibrin

TESTS:

1.aPTT: Screens for all factors except TF and VII

2.PT:  Screens for II, V, VII, X

3.TT Fibrinogen, fibrin split products, paraproteins

4.Ca++  and Temperature

FEEDBACK CONTROL OF PROCOAGULANT PROTEINS

•Normal blood contains inhibitors of active factors, localizes coagulation process.

•Antithrombin III inhibits thrombin , Xa, IXa, XIa.

•Small amounts of thrombin activate VIII, V.  Larger amounts destroy VIIIa and Va

•Protein C (enz) and protein S (cofactor) help with VIIa and Va inactivation. C activation is dependent on endothelial thrombomodulin which becomes active after binding thrombin.

•Xa activates Tissue Factor Pathway Inhibitor (TFPI).  TFPI inhibits VIIa/TF clot initiating  complex, thus preventing further formation of Xa.

•TFPI/Xa complex then binds to VIIa/TF complex

•Quatenary complex TFPI/Xa/VIIa/TF then prevents further direct pathway activation of Xa by VIIa/TF

•Thus, the indirect pathway becomes essential to sustain hemostasis; this pathway.is lost in hemophilia.

Fibrinolysis and its Control (see figure beow)

•Plasminogen converted to plasmin by tPA, urokinase

•Ternary complex of fibrin/ plasminogen/ fibrin required for optimal formation of plasmin

•Plasmin degrades fibrin, fibrinogen, Va, VIIIa, GPIb 

•Urokinase, tPA inhibited by plasminogen activator inhibitors (PAI-1 and others)

•Plasmin that strays away from fibrin complex is inactivated by alpha-2 antiplasmin

Blood Products/ Transfusion Options  (Transfusion  723-6444)

A. Emergencies

Type O/ Rh- RBC can be given for immediate recussitation; blood bank will give only 6 units per patient, after which only type/Rh specific units will be released.  Obtain typing sample before giving O/Neg RBC.  0/ negative RBC do not contain enough plasma to substantially react with subsequently administered type-specific units.

 1% chance of alloantibody reaction in this setting

 10% if multi-transfused

B. Non emergent use

Compatability Testing--ABO and Rh type are identified on recipient's cells.  Patient's serum is screened for antibodies to other antigens (K, Jka, Fya , Rh).  Samples good for only 3d, as new incompatibilities may develop, especially in partruients and in transfused patients.

Constituents of Transfused Blood Products

RBC--stored in CPDA1, Ca++ will ppt. One unit = approx same # of RBC in 500ml whole blood.

FFP--antibodies, plasma proteins and all clotting factors (with reduced V, VIII)

PLATELETS IU=  >5.5 1010  plts,  apharesis =  3 1011    1-2 units---> incr count by 10,000

CRYOPRECIPITATEe--fibrinogen, VIII, XIII, vWF, 1 bag = 1 unit blood equiv . Pooled lyophyllized and/or Recombinant DNA preparations available for factors IX, VII and more

Complications of Transfusions

VIRAL:  Hep B 1/25K-250K;   Hep C 1/3-5000;   HIV   1/225K

IMMEDIATE:  anaphylaxis, mild allergies, hypocalcemia, hypothermia, non-immune hemolysis, hyper/ hypokalemia

DELAYED:  immunosuppression, bacterial sepsis, delayed hemolysis

Allowable Blood Loss  = ({Hct1-Hct2} / Hct1)  x Blood vo  

BVl = 75 ml/kg for men, 70ml/kg for women, 

Blood Conserving Therapies

Amicar (epsilon-aminocaproic acid, an anti-fibrinolytic)

1   Displaces plaminogen from surface of fibrin, preventin

Hirudin

CPB: 25 mg 0.25 mg/ kg bolus + in prime

     infusion 0.15 mg/ kg/ hr

3-10 % on heparin get HIT

20% HIT get HITT

Protamine /heparin

heparin  300u / kg for CPB

1-1.5mg/lOO u heparin

5mg/  1000u  heparin  (1ml prot/ 1ml hep)

20,000 heparin/  

3-10 % on heparin get HIT

20% HIT get HITT

tests of coagulation

TT abnormal:

 hypofibrinogenemia

 dysfibrinogenemia

 antithrombin (Heparin/ DIC)

If fibrinogen > 100, wontaffect coags

Reptilase:

 Converts Fo---> Fibrin

 Not affected by heparin

 prolonged in DIC

thrombocytopenia

Drugs:  quinine, quinidine, sulfonamides, heparin, anticonvulsants

TTP:  hemolysis, change in mentation, renal insuff, decr platelets, fever

Generral: DIC, TTP , ITP, Immune ( idiopathic, drugs, vius, lupus, lymphoprolif)  Hypersplenism, defective thrombopoesis (folate, B12) multi trransfusion

Transfusion

(Transfusion  723-6444)

A. Emergencies

Type O/ Rh- RBC can be given for immediate recussitation; blood bank will give only 6 units per patient, after which only type/Rh specific units will be released.  Obtain typing sample before giving O/Neg RBC.  0/ negative RBC do not contain enough plasma to substantially react with subsequently administered type-specific units.

 1% chance of alloantibody reaction in this setting

 10% if multi-transfused

B. Non emergent use

Compatability Testing--ABO and Rh type are identified on recipient's cells.  Patient's serum is screened for antibodies to other antigens (K, Jka, Fya , Rh).  Samples good for only 3d, as new incompatibilities may develop, especially in partruients and in transfused patients.

Constituents of Transfused Blood Products

RBC--stored in CPDA1, Ca++ will ppt. One unit = approx same # of RBC in 500ml whole blood.

FFP--antibodies, plasma proteins and all clotting factors (with reduced V, VIII)

PLATELETS IU=  >5.5 1010  plts,  apharesis =  3 1011    1-2 units---> incr count by 10,000

CRYOPRECIPITATEe--fibrinogen, VIII, XIII, vWF, 1 bag = 1 unit blood equiv . Pooled lyophyllized and/or Recombinant DNA preparations available for factors IX, VII and more

.

Complications of Transfusions

VIRAL:  Hep B 1/25K-250K;   Hep C 1/3-5000;   HIV   1/225K

IMMEDIATE:  anaphylaxis, mild allergies, hypocalcemia, hypothermia, non-immune hemolysis, hyper/ hypokalemia

DELAYED:  immunosuppression, bacterial sepsis, delayed hemolysis

Allowable Blood Loss  = ({Hct1-Hct2} / Hct1)  x Blood vo  

BVl = 75 ml/kg for men, 70ml/kg for women

