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DESCRIPTION

Hemostasis is a sophisticated physiological mechanism that keeps
blood in a fluid state inside the vascular system in the case of a
blood vessel injury, preventing severe bleeding. This balance is
achieved through a highly regulated sequence of molecular events
involving vascular, cellular, and plasma components. The primary
mechanisms of hemostasis include vasoconstriction, platelet plug
formation, and the coagulation cascade, each playing a critical role
in controlling blood loss and ensuring proper wound healing.

This condition, or the narrowing of blood vessels, occurs as
soon as a blood vessel is injured in order to lessen blood
flow to the compromised area. The injured endothelium
cells secrete endothelin, which acts as a mediating factor.
Platelets are the first cellular responders to vascular injury.
They adhere to the exposed extracellular matrix, particularly
collagen, at the site of injury. By serving as a link between
platelets and collagen fibers, Von Waillebrand Factor (vWF)
promotes this adherence. After adherence, platelets undergo
activation, changing shape from discoid to spiky forms,
which enhances their ability to interact with other platelets.

The released granules from activated platelets, which contain
A2 and ADP,
platelets, forming a platelet plug. An additional essential
protein called fibrinogen attaches itself to glycoprotein IIb/Illa
receptors the of active platelets to promote
aggregation. A fibrin clot forms as a result of a sequence of

thromboxane recruit and activate more

on surface
enzymatic events involving clotting components known as the
coagulation cascade. The intrinsic (contact activation) and
extrinsic (tissue factor route) are the two main mechanisms.
The activation of factor X to Xa, a critical stage in the
cascade, is where both paths
changed into thrombin by factor Xa and factor Va working
together. After that, fibrinogen is changed by thrombin into
fibrin monomers, which polymerize to create a durable fibrin
mesh that keeps the platelet plug in place.

converge. Prothrombin is

Thrombin also activates factor XIII, which crosslinks fibrin,
further strengthening the clot. The coagulation cascade is tightly
regulated by anticoagulant mechanisms to prevent excessive
clotting.

Key regulatory proteins include antithrombin, protein C, and
protein S. Antithrombin inhibits thrombin and factor Xa, while
protein C, activated by thrombin-thrombomodulin complex,
inactivates factors Va and VIlla. Problems with bleeding originate
from alterations in these procedures. Genetic illnesses known as
hemophilia A and B are brought on by deficits in factor VIII and
factor IX, respectively. The intrinsic mechanism is hampered by
these deficits, which results in excessive bleeding. Platelet adhesion
and aggregation are impacted by quantitative or qualitative
in von Willebrand factor, which
and  mucocutaneous

deficiencies causes von

Willebrand hemorrhage.

Thrombocytopenia, a condition characterized by a low platelet

disease

count, can result from various causes, including bone marrow
disorders, autoimmune diseases, and certain medications. It leads
to increased bleeding risk due to impaired platelet plug formation.

Thrombotic disorders result from abnormal clot formation
inside veins, as in the cases of Pulmonary Embolism (PE) and
Deep Vein Thrombosis (DVT). These conditions can dislodge
and travel to the lungs, causing PE. Risk factors include
prolonged immobility, surgery, and inherited clotting
disorders. Disseminated Intravascular Coagulation (DIC) is

a severe condition activation

of

develop in the vascular. It can cause bleeding as well as other

characterized by widespread
the coagulation cascade, which causes microthrombi to

complications and is frequently linked to sepsis, trauma, or
Thrombotic brought the
consumption of platelets and clotting factors.

cancer. consequences on by

Anticoagulant therapy is essential for managing thrombotic
Warfarin  and Heparin
anticoagulants that inhibit various steps in the coagulation
cascade. Warfarin inhibits vitamin K-dependent clotting factors,
while heparin enhances the activity of antithrombin. They are

disorders. are commonly used
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The released granules from activated platelets, which contain thromboxane A2 and ADP, recruit and activate more platelets, forming a platelet plug. An additional essential protein called fibrinogen attaches itself to glycoprotein IIb/IIIa receptors on the surface of active platelets to promote aggregation. A fibrin clot forms as a result of a sequence of enzymatic events involving clotting components known as the coagulation cascade. The intrinsic (contact activation) and extrinsic (tissue factor route) are the two main mechanisms. The activation of factor X to Xa, a critical stage in the cascade, is where both paths converge. Prothrombin is changed into thrombin by factor Xa and factor Va working together. After that, fibrinogen is changed by thrombin into fibrin monomers, which polymerize to create a durable fibrin mesh that keeps the platelet plug in place.
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used to prevent and treat thrombotic disorders but require
careful monitoring to balance the risk of bleeding and

thrombosis. When compared to conventional anticoagulants,
Novel Oral Anticoagulants (NOACs) have predictable
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pharmacokinetics and fewer dietary restrictions. Examples of
NOAGC:s include direct thrombin inhibitors (like dabigatran) and
factor Xa inhibitors (like rivaroxaban).
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