هذه المذكرة عبارة عن سلايدات الدكتورة كاملة + ملاحظات مهمة ذكرتها الدكتورة تساعد على الفهم
كمية ال  dose غير مطلوبة
Gooooood luck و يااارب كلنا Full marks
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دعواتكم بإذن الله ستكون سبباً في استمرار العطاء فلا تحرمونا
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ANTICOAGULANTS
1.Parenteral anticoagulants: 
HMW "high molecular weight" heparin = unfractionated - 
LMW "low molecular weight" heparin e.g anoxaprim- 
Direct thrombin inhibitor eg. Lepirudin- 
2. Oral anticoagulants: 

eg. Warfarin 

* If the patient has a thrombus , we give him fibrinolytic 1st to dissolve it and after that we give him antigoagulant  then antiplatelet to prevent further thrombosis.
Uses of anticoagulant:
1 .pulmonary embolism
2 .Deep vein thrombosis
3 .postoperative venous thrombosis

4. stroke
5. myocardial infarction
6. hemodialysis
7. pregnancy "if she had deep vein thrombosis"
             ANTICOAGULANT AGENTS
HEPARIN:
*Polymer- LMW- PRESENT NORMALLY IN THE BODY IN MAST CELLS COMBINED WITH HISTAMINE
Chemistry: mucopolysaccharide , strongly acidic& neutralized by a basic protamine sulfate

Source : extraction from cow lung and pig intestinal mucosa 

 (animal source "foreign body" - - - - > allergy in some pts)

Mechanism of action: 

-antithrombin action

-heparin- - - >inhibits activated clotting factors in the blood (11a.1Xa,Xa,X11a) - - - >by increase activity of antithrombin 3 (globulin) thus inhibit thrombin and prevent convulsion fibrinogen to fibrin.
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* Natural anticoagulants in the body : 

atnithrombin iii , protein c , protein s.
the basic mechanism to produce anticoagulant effect is one of the following:
- Inhibit activation of thrombin II

- interruption of action of thrombin II like heparin so, it works in vivo & vitro

      - interruption of formation of thrombin II like    warfarin so, it works in vivo only

Pharmacokinetics:
1-given only parentrally SC or IV not IM (hematoma at the site of injection)
2-immediate anticoagulant effect (T1/2=60-90min)

3-metabolized in the liver (80%)-20% excreted unchanged in urine (not in microsomes)
4- does not cross placenta & not excreted in milk

* HMW - - < Less distribution - - < Cannot cross placental barrier and is not secreted in milk - - - < safely used by pregnant and lactating women 

Pharmacological actions:
1. heparin has anticoagulant activity in vivo & in vitro.
2. increase activity of lipoprotein lipase from tissues- - - >decrease lipemia after fatty meals ( clearing factor)

Control of heparin therapy: 

"standardize the dose to reduce the risk of bleeding "
1-activated partial thromboplastin time (aPPT) 1.5 -2.5 times that of the normal value  = has not taken anticoagulant = (30 sec)

if the aptt in pt taking heparin is more the 2.5 

   we should decrease the dose <  risk of bleeding - - -
*thromboplastin : in the presence of calcium ions it is necessary for the conversion of prothrombin to thrombin & activation of VII- - - < necessary for the coagulation of blood in both extrinsic and intrinsic pathway (this info is confirmed from dictionary)
2- whole blood clotting time (WBCT): 2-3 times the normal value (5-7 min) if more - - - risk of bleeding 
Uses of heparin:
Initiation of anticoagulant therapy after fibrnolytics : 

*Warfarin is not used for initiation of anticoagulant therapy cuz of delayed onset of action , if we r going to give the pt warfarin ,, we give  warfarin with heparin at first  then we continue treatment with  warfarin only

1.pulmonary embolism

2.deep vein thrombosis

3.post-operative venous thrombosis

4. stroke

5. myocardial infarction

6. heamodialysis

7.pregnancy

Side effects:

1. bleeding
2.thrombocytopenia "rare"
عند بعض الناس لذا يجب الانتباه في بداية صرف الدواء
3.hypersensitivity reactions: antigenic character

4. reversible alopecia "loss of hair " & osteoporosis (those occur with prolonged use)
Heparin antidote:

Protamine sulfate , IV slowly 50mg/10min , excess protamine should be avoided since it has anticoagulant effect
· The dose is adjusted according to conc. Of heparin in unit
LOW MOLECULAR WEIGHT HEPARIN
Enoxaparin , Dalteparin, Danaproid 
ENOXAPARIN:

Mechanism of action:

Inhibition of the activity of blood clotting factor Xa ONLY by increasing activity of antithrombin 3

Doses:



SC , injection ONLY 5000 once/day
" NO IV , IM "hematoma"
Control of the doses:"
Estimation of plasma factor Xa

Advantages "in comparison with heparin " : 

1.less incidence of bleeding and thrombocytopenia

2. rapid onset 

3. used in patients with renal insufficiency

4. longer biological half life "double the half life of heparin "
efficacy is equal in both LMW and HMW *

Therapeutic uses: "LMW is more given"
-patient insensitive to heparin ( with low anti-thrombin 3 level)

-anticoagulant therapy in high risk patients.
-patients with heparin dependence thrombocytopenia.
Differences between HMW &LMW : SEE NEXT TABLE
DIRECT THROMBIN INHIBITOR ANTICOAGULANTS:
Lepairudin ( Refludon)
Bbivalirudin ( Angiomax) ( not required
LIPIRUDIN (REFLUDAN):
-direct thrombin antagonist (independent on antithrombin 3)

-prepared by DNA technology
-given parenterally (IV)

-has short duration of action (1hr)

-it is monitored by aPTT
-used for patients with thrombosis related heparin-induced thrombocytopenia "
In this situation heparin may cause thrombosis  
-is accumulated in renal insufficiency.
-no antagonists are available

-It is monitored by aptt

Oral anticoagulants
Called Coumarin anticoagulants

Warfarin –dicumarol: "inhinbit sythesis"
-act as vitamin K antagonists (inhibit vit. Reductase) which regenerate the reduced form of vit K from oxidized vit K
-several clotting factors II,VII,IX,X require reduced vitamin K as a cofactor for their synthesis by liver (gamma-carboxyglutamic acid residues)
- Clotting factors need this residue to inserted in it to be active & this addition can not be completed unless reduced form of Vit K is available to insert the carboxylic group of (gamma-carboxyglutamic acid residues)
- it works in the liver

هذي الصورة الرهيبة اللي قالت عنها الدوكتورة
(
Pharmacokienetics:
-Taken orally  
-highly bound to plasma protein (low volume of distribution) 

- cross placenta (# pregnancy cause teratogenesis but not #   in lactating woman) 
-metabolized in the liver by Cyt P450 ( site for drug drug interaction 

- excreted in urine and stool. 

- delayed onset of action cuz it acts on the liver to prevent synthesis of clotting factors
- acts in vivo only ( synthesis
Side effects of warfarin:

1-hemorrhage antidote: vitamin K
2-soft tissue necrosis "mainly breast and intestine due to decrease blood supply to tissue so it may cause thrombosis in small venules , may be due to delayed onset so the clotting factors which are already formed in the circulation cause clotting "
3-slow onset of action

4-drug interactions

Drug interactions:

1.broad spectrum antibiotics; sulfanomides 
"1. kills the bacterial flora that froms vit.K - - - this will increase the action of warfarin 
2. bound to plasma protein ( cause displacement of warfarin ( increase the activity of warfarin "
2. inducers"induction of liver microsome enzymes" ;decrease warfarin action ; e.g phenobarbitone , rifampicin , phenytoin
N.B: antiepileptics drugs mainly  - - - enzyme inducers
3. inhibitors ; increase warfarin action ; cemetidine , erythromycin

4.aspirin (anti platelets aggregation)
Contraindications:
 Pregnancy"we give heparin"
 hypoprothrominemia (liver disease) ( ( synthesis of proteins (clotting factors) ( ( warfarin effect
Control of warfarin therapy:
Prothrombin time (PT): time required for plasma clotting with calcium and thromboplastin (10-12 seconds) 2-4 times

International normalized ratio (INR):

Ratio between patients PT and standard PT (2-3)
Uses:
 for maintenance of anticoagulant activity (not initiation of activity)
Contraindications of anticoagulant:
1.bleeding tendency e.g. hemophilia"permanent tendency to hemorrhage", thrombocytopenia

2.severe uncontrolled hypertension

3.peptic ulcer

4.recent surgery of brain , spinal cord or the eye. "esp. HMW "
5.threatened abortion ,,, pregnancy
The same is applied to warfarin + pregnancy
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