FIBRINOLYTIC DRUGS
(THROMBOLYTIC DRUGS)
*Lyses already formed  clot 
1.streptokinase

2.anistreplase

3.urokinase

4.tissue plasminogen activators (t-PA)

* and all are direct except streptokinase.

*They share common mechanism of action But differ in is it direct or indiredt
Mechanism of action:

Act directly or indirectly to convert plasminogen to plasmin within the thrombus thus hydrolyze fibrin----->lysis of the thrombus

Uses:
1. acute myocardial infarction

2.acute thrombotic stroke

3. peripheral artery occlusion

4. pulmonary embolism

5. deep venous thrombosis
-should be given as soon as possible

-fibrinolytics are given IV

-bleeding can occur (systemic fibrinolysis)

Contraindications:

Pregnancy 
cerebrovascular disease 

uncontrolled hypertension

peptic ulcer

STREPTOKINASE:
Is a protein (not enzyme ) synthesized by (-hemolytic streptococci ( antigenicity
Mechanism of action:
Acts by forming plasminogen-streptokinase complex (INDIRECT action) which converts inactive plasminogen in active plasmin
-it is the least expensive 

- IV infusion "prolongation of half life"
 - T1/2=half an hour

Side effects:

1-antiginicity ; fever , allergic reaction "minor to severe"
2-hypotension( may be b/c release of prostaglandins
3-not used in patients with recent streptococcal infections b/c Ab is found in his blood
***1 year at least must elapse(   spend  ) before its used again ( its action is blocked by antistreptococcal antibodies that appears 4 days or more after initial dose)

ANISTREPLASE (APSAC):

Anisoylated plasminogen-streptokinase activity complex

-is a complex of purified human plasminogen bacterial + streptokinase that render inactive by introducing anisoyl group at its active site -(reduce anigenicity & blockoge of the active site by anisoyl is important to prevent systemic action (will work at needed site( decrease bleeding tendency "
-upon administration , anisoyl group hydrolyzed liberating streptokinase plasminogen complex

*it is direct acting.  
Advantages "in comparison with streptokinase":
1.longer duration of action (4-6 hours)

2. given as a bolus IV ( over 3-5 min) not infusion

3. more thrombolytic activity.
4.greater clot selectivity.
5. less antigenic.
Disadvantages: (less than streptokinase alone)
1. expensive 

2.antigenic (allergic reactions) we check if the pt had streptococcal infection
3.systemic lysis
4. allergic reaction

5. has hypotension action BUT it is less than streptokinase

                            UROKINASE
Human enzyme synthesized by the kidney , obtain from either urine or cultures of human embryonic kidney cells.
-acts directly converting plasminogen to active plasmin
Disadvantages:  
Expensive

systemic lysis

Advantages : 
- not antigenic "not related to streptococcus, it is obtained from human source" 

no hypotension-
TISSUE PLASMINOGEN ACTIVATORS(TPA)ALTEPLASE

*Much more selective than others

 *acts on fibrin bound plasminogen - - - there is bleeding tendency but it is the least

-alteplase (single chain)

-reteplase ( deleted form)
- duteplase (double chain) ( not required

All are recombinant human TPA 

Advantages:

1/clot specific (fibrin specific)

2/activate fibrin-bound plasminogen than plasma plasminogen

3/LESS systemic fibrinolysis 

يبان إذا زادت الجرعة                 
4/NO  hypotension

5/non-antigenic (can be used in patients with antistreptococcal antibiotics)

Half life:
 5 min (short half life for both) (10 mg IV bolus AT FIRST+ 90 mg infusion over 90 min)

ANTIPLASMIN (ANTIFIBRINOLYTIC)
Inhibit plasminogen activation and thus inhibit fibrinolysis and promote clot stabilization
1;tranexamic acid

2;aminocaroic acid 

3;aprotinin

Aminocaproic acid & tranexamic acid:
it competitively inhibit plasminogen activation
Aprotonin


 it acts by blocking plasmin.
Uses: 
can be taken orally or IV

1.adjunctive therapy in hemophilia

2.antidote for fibrinolytics

ANTIPLATELETE DRUGS
(ANTI-THROMBIOTICS)

- Given to prevent relapse of clotting
INJURY TO THE INTACT ENDOTHELIUM ( SUBENDOTHELIAL LAYER EXPOSED "HAS COLLAGEN - - ATTRACTS PLATELETS ( ADHESION AND ACTIVATION OF PLATELETS (( Ca+ inflow platElets (cause formation of chemical mediators "thromboxane A2 , PAF, SEROTONIN ,ADP)which will attract more platelets- - ADHESION TO PREVIOUSLY PRESENT PLATELETS (see picture in the next page)
Classification:

1.arachidonic acid pathway inhibitors e.g. aspirin

2.phosphodiesterase inhibitors e.g. dipyridamol

3.ADP pathway inhibitors e.g. ticlopidine , clopidogrel

4. glycoprotein IIb/IIIa inhibitors e.g. abicximab

**ALL GIVEN ORALLY EXCEPT ABICXIMAB ( parentrally b/c it ends with mab
Uses:
1. prophylaxis of venous thrombosis.
2. transient cerebral ischemic attacks.
3.following coronary artery bypass grafting.


4. prevention of myocardial infarction.
5.following coronary artery angioplasty.

Angioplasty : قسطرة
6. prosthetic heart valves. ( ( incidence of thrombosis
7.chronic disseminated intravascular coagulation.
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ASPIRIN (ACETYLSALICYLIC ACID)
Mechanism of action :

1. irreversible inhibition of cyclooxygenase enzyme"by acetylation"
Irreversibility  is good character
2. small dose inhibits thromboxane synthesis platelets (TXA2) ONLY but not porstacyclin(PGI) synthesis in endothelium (larger dose)
N.B :

	PGI2
	TAX2

	· Inhibits platelets aggregation.

· Vasodilation

· Bronchodilation

· Endothelium

· Diuretic & natriuretic action
	· Stimulate platelets aggregation 

· Vasoconstriction

· Bronchoconstriction

· Platelets

· No action


We want to inhibit clotting ( inhibit TXA2 only so small dose is preferred  

Dose : 
low dose 75-150 mg/day

Side effects: 
1.peptic ulcer "cuz it inhibits prostaglandins E  & I WHICH INCREASE THE MOUCOUS BICARBONATE FROMATION in stomack" 

 2.increased incidence of GIT bleeding.
TICLOPIDINE & CLOPIDOGREL:
TICLOPIDINE :

Mechanism of action:
 inhibits the binding of ADP to its platelet receptor by irreversibly modifying the platelete ADP receptor

Pharmacokinetics:
-Given orally 

 -extensively bound to plasma proteins
-metabolized in the liver to give active metabolites 
-slow onset of action (2-5 days) 
 is taken twice (250 mg twice daily)-
Adverse effects for ticlopidine:
- Severe neutropenia "MOST IMP " 
- bleeding (prolong bleeding time) ,
 - is CYT P450 inhibitor 
- GIT : diarrhoea , nausea , dyspepsia
Dyspepsia : عسر الهضم 
- allergic reactions
Monitoring of blood count every month is essential
Drug interaction:
 increased plasma levels of drugs as phenytoin , carbamazepines
مع انهم inhibitors الا انه اقوى منهم بس طبعا على حسب condition  و الجرعة 
Clopidogrel:

1. is more potent (less ml grams to bring same effect) 
2. less side effects ( less neutropenia)

3.less frequency (75 mg once daily) PROLONGED HALF LIFE
4. bioavailability is unaffected by food "IN TICOLOPEDIL IT IS AFFECTED"
Clinical uses:

Alternative OR 2NDRY prophylactic therapy to aspirin in secondary prevention of stroke and myocardial infarction and unstable angina.
ABCIXIMAB:

-monoclonal antibody(protein) that inhibits glycoprotein IIb/IIIa receptor

-it inhibits all the pathways of platelet activation 

-given IV infusion "CUZ ITS PROTIEN ANTIBODY ( prevent digestion orally "
-adjuncts to heparin and aspirin for prevention cardiac ischemic complications.
DIPYRIAMOLE:
Phosphodiesteras inhibitors thus increase cAMP in the blood platelete -( stabilize it -(inhibition of platelet aggregation

Uses:
-taken orally

-primary prophylaxis in patients with prosthetic heart values (in combination with warfarin)

-as prophylactic therapy to treat angina pectoris in combination with aspirin.
Disadvantages: 
Headache.
Advantages: 
no excess risk of bleeding.
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