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So, to start off, I really recommend you guys watch the lecture — 1t’1l
help you get it better. Let’s get started!
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- Introduction and Basic Concepts of Hemostasis and Coagulation

e Core physiological concepts:

© Hemostasis is a balance between coagulation and anticoagulation factors in
the body.

©  There are natural anticoagulants such as Antithrombin lll, Protein C, and
Protein S that counterbalance coagulation factors. :

o Disorders occur when this balance shifts—either thrombosis (excess clotting)
or hemorrhage (excess bleeding).

e Thrombosis relevance:

o Conditions like myocardial infarction (MI), stroke, deep vein thrombosis
(DVT), and peripheral artery disease (PAD) are common and linked to
coagulation abnormalities.

o Risk factors prevalent in Jordan include smoking (8 out of 10), hypertension,
diabetes, and emerging issues like substance abuse (e d., Captagon)

e Pharmacological focus: [thway] \S Qupinn Do) @3
L © Antiplatelets prevent platelet aggregatlon (clumpmg) mainly as prophylachc
agents to stop clot formation or enlargement. Clas Ter)

© Anticoagulants dissolve clots or inhibit clot formation by targeting
coagulation pathways.

© Thrombolytic agents actively dissolve clots but carry high risk and require
expert administration.



- Platelet Activation and Aggregation Mechanisms
 Endothelial cells line blood vessels and normally inhibit platelet adhesion using
substances like nitric oxide (NO) and prostacyclin.
 Atherosclerosis damages the endothelium, exposing collagen and von Willebrand
factor (VWF), which promote platelet adhesion and aggregation.

» be,n Platelets bind to collagen via vVWF and platelet receptors (glycoproteins llb/llla,

~ glycoprotein Ib), triggering platelet activation and aggregation.

e .Released platelet granules contain factors such as thromboxane A2 (TXA2)and
adenosine diphosphate (ADP), which act in an autocrine fashion to amplity
aggregation.

e ADP binds to P2Y12 receptors on platelets, further enhancing aggregation and
'\l receptor expression, facilitating cross-linking by fibrinogen.

Pharmacological Targets and Mechanisms of Antiplatelet Drugs
e Four main pharmacological targets to inhibit platelet aggregation:

1 Inhibition of thromboxane A2 synthesis (e.g., aspirin) by irreversibly
inhibiting cyclooxygenase (COX-1).

1 Blocking ADP receptors (P2Y12) (e.g., clopidogrel, ticlopidine,
prasugrel).

1 Inhibition of glycoprotein llIb/llla receptors to prevent fibrinogen
binding and cross-linking (not deeply covered here).

1 Phosphodiesterase inhibitors (e.g., dipyridamole), which increase cyclic
AMP levels to reduce intracellular calcium and inhibit platelet activation.



1. Antiplatelts

Drug name MOA Indications Adverse effects Route of adminstration
AS p| ri N 1 Irreversibly ;Gastrointestinal irritati.on Ora uy
hibits COX-1 ue to reduced protective .
, ' Widely used as prostaglandins in the stomach (dally dose of 100 mg)
e a prophylactic agent in nbeosa Ingeesing
TXAZ P ' 2. J risk of ulcers and bleeding.
production, cardiovascular * Contraindicated in children
thus reducing diseases (MI, stroke, stents). under 19 with viral infections
platelet due to risk of Reye’s
aggregation. syndrome and in asthmatics due
to bronchospasm risk.
Cangrelor ADP Ticagrelor: Ticagrelor(Orally)
Ticagrelor receptors bleeding and Cangrelor (IV)
blockers shortness of breath
- We Sharl
NOT A‘:’;:,A:L’* t (dyspnoea)
2 uged in emerjonc] Roversible PoYIL mhilyior
prodrugs (Rabid Platettd)
Clopidogrel * i Orall
. lp .d.g thDual ar(1t|pl.ajcelet «  Ticopidiieis y
icropidine SlapyiiasEitine associated with
P P2Y12 ADP clopidogrel/prasugrel) . . - Ticlopidine: 250 mg BID
rasugrel receptor PIEOSIS)plcouY serious side effects
blockers, is standard in like thrombotic orally.
/ preventing patients with thrombocytopenic | |
Prodrugs ? ADP-induced | MI, stroke, /kpurpura (TTP), -Clopidogrel: oral loading
platelet or stent p|acement to making it less dose 300 msg, maintenance
gzrs:ioo;;:;:r::qﬂ?;t;grel aggregation. orevent thrombosis. fa}/c?urable dose 75 mg once daily.
activation in the liver by ) Cllmca”y'
CYP2C19 enzyme. * Dose adjustments o Clopidogrel and
2\3;;2‘;;03”‘0?“‘5”"5 n are required based [ prasugrel have
ct : e :
activation :nz effi:;gcy. on metabolic 03.1; fewer side eﬁeCtS'
status (normal, I with prasugrel
intermediate, e generally
: _ , 15~ considered more
(pOOI’ metabolizers: receive
. potent but more
alternative drugs))
expensive, high
bleeding risk
Abciximab Alll inhibit - percutaneous Parenterally
Eptifibatide bridging of | coronary intervention high Hmla')j Risk \
Tirotiban platelet by | (PCTA) & InNACSs. || | —==mmmmmmmmmm e
fibrinogen
[Glycoprotein

lIb/llla
inhibitors]

Dipyridamole
cilostazol

- with aspirin for
prophylaxis in angina.

- with warfarin to inhibit
embolization from
prosthetic heart valves.

Mo(\ - Inhibits phosphodiesterase —. 1t CAMP _, VCa™ .
__» potentiates effects of prostacyclin - platelet

Inhibition.

- Dipyridamole is also a coronary vasodilator

0 Cilostazol is used in intermittent claudication (leg muscle pain due to
poor blood flow), improving perfusion by vasodilation and antiplatelet
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NSAIDs like ibuprofen and diclofenac do
not irreversibly inhibit COX and thus lack the
same antiplatelet effect as aspirin.

. Aspirin is often given as a “baby aspirin” low
dose daily for prophylaxis in high-risk
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patients, especially in Jordan due to high
prevalence of hypertension, smoking, and
diabetes.




i Mechanism of side effect TTP: ° Patient preparation for stenting:

® Ticlopidine inhibits ADAMTS13 protease, which o Loading dose of clopidogrel
normally cleaves vVWF multimers. (e.g., 300 mg or 600 mg) is
. Inhibition causes accumulation of large VWF '

, , , o given at least 2 hours before
multimers, leading to excessive platelet aggregation in

small vessels, thrombocytopenia, and purpura (blue
skin lesions).

the procedure to achieve
steady-state platelet inhibition.
o Monitoring platelet activity:

| n\\l AP ]\Sl ret oAS Uf’!é“b\ G965y o Laboratory tests such as
S\ Vesctes Q;\ 'fu\ Laliahils N platelet aggregation assays
J A (e.g., VerifyNow P2Y12 test)
& L HAatetts S "*'f’fg G @ measure platelet inhibition to
o Eeni Pl ensure therapeutic effect
‘ P)-‘” Jr= fisgue I\ = i before interventions.

Key Insights and Conclusions

e Antiplatelet drugs primarily prevent platelet aggregation through several mechanisms:
o Aspirin inhibits thromboxane A2 synthesis irreversibly.
o P2Y12 receptor blockers (clopidogrel, prasugrel, ticagrelor) inhibit ADP-mediated platelet
activation.
o Glycoprotein llb/llla inhibitors prevent fibrinogen binding and platelet cross-linking.
©  Phosphodiesterase inhibitors increase cAMP to reduce platelet activation.
e Pharmacogenetics profoundly affects the efficacy and safety of antiplatelet drugs,
especially clopidogrel, necessitating dose adjustment or alternative agents.
e Dual antiplatelet therapy (aspirin + P2Y12 blocker) is standard in the management of M|,
~ stroke, and patients undergoing stenting.
o/~ Side effects and contraindications must be carefully considered:
! ©  Aspirin contraindicated in asthma, children with viral infections, and in patients prone to Gl
bleeding.
o Ticlopidine rarely used due to risk of TTP.
o Prasugrel and ticagrelor have cardiovascular side effects and higher bleeding risk.
e Emergency use drugs like cangrelor provide rapid platelet inhibition but are expensive and
reserved for critical cases.
e Phosphodiesterase inhibitors like cilostazol offer benefits in peripheral arterial disease but
have limited availability locally.



