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it Anticoagulants are drugs that prevent or
delay clotting of blood. The most common

anticoagulants are Heparin, Enoxaparin,
and Warfarin

it These drugs have no effect on a clot once
It Is formed

i In order to understand anticoagulants, we
need to understand the clotting cascade



it Steps involved in primary hemostasis.

~ Adhesion of platelets to damaged vascular
wall (requires von Willebrand factor, also
known as VWF)

_Activation of platelets (requires thrombin,
which Is factor lla)

_ Aggregation of platelets (requires ADP and
thromboxane A2)

_ Production of fibrin (requires the extrinsic,
Intrinsic and final common pathways



it Mechanism of action. When vascular
endothelium is damaged and the
subendothelium of the blood vessel wall is
exposed, VWF anchors platelets to the
collagen layer of the subendothelium

it One end of VWF attaches to the platelet
and the other end attaches to collagen
receptors In the subendothelial layer of
damaged tissue




i Thrombin (factor lla) Is also involved in clotting.
t combines with the thrombin receptor on the
nlatelet surface to activate the platelet, a
orocess Involving a shape change of the platelet
and the release of a variety of mediators
iInvolved in coagulation and healing

i Among these mediators are thromboxane A2
and ADP. Both of these promote platelet
aggregation




i Thromboxane A2 and ADP uncover
fibrinogen receptors

i Thrombin converts fibrinogen (factor 1) to
fibrin (factor l1a)

i Fibrin attaches to its receptors, thereby
Inking platelets together

i In a nut shell, fiorin (factor la) aggregates
nlatelets




it Coagulation ultimately involves the
formation of a fibrin clot, which binds and
strengthens a platelet plug

i There are two pathways in which a filbrin
clot can be formed
_ Extrinsic pathway
_ Intrinsic pathway.



it Extrinsic pathway IS Initiated upon vascular
Injury which leads to exposure of tissue
thromboplastin factor (factor lll), a sub-
endothelial cell-surface glycoprotein. This is the
more important pathway in humans

it Intrinsic pathway Is Initiated when contact IS
made between blood and exposed endothelial
cell surfaces or foreign surfaces




Platelets

i Platelets have an average lifespan of 8-12
days

i Normal platelet count i1s 150,000-400,000
cells per mi

i Approximately 33% of the platelet pool Is
seguestered In the spleen



Von Willebrand s disease

i Von Willebrand s disease.
~ The most common inherited coagulation

defect

~ VWEF Is normally produced
endothelial cells, in von Wi
there Is an insufficient proc

Oy vascular
lebrand s disease,

uction of VW

- Less common forms of this disease involve an
abnoermal binding of VWF to platelets



Von Willebrand s disease

i Treatment: Involves replacement of factor
VII:VWE with cryoprecipitate or
alternatively, DDAVP (d-amino-d-arginine
Vasopressin)

it DDAVP: Non-pressor analogue of
vasopressin which causes release of
endogenous stores of VWF. Platelet
adhesion increases within 30 minutes and
wears off in 4-6hrs




Von Willebrand s disease

i If neither DDAVP or cryoprecipitate works
then Factor VIII concentrate should be used

it Factor VIl concentrate Is a pooled plasma
product and Is treated to Inactivate HIV and
hepatitis viruses



it Overview of coagulation factors
_ Fibrinogen: factor | (pathway-both)
. Prothrombin: factor Il (pathway-both)

_ Tissue thromboplastin: factor |l (pathway-
extrinsic)

_ Calcium: factor IV (pathway-both)
_ Proaccelerin: factor V (pathway-both)
_ Proconvertin: factor VII (pathway-extrinsic)



_ Antihemophilic factor: factor VIl (pathway-
Intrinsic)

_ Christmas factor: factor IX (pathway-intrinsic)

_ Stuart factor: factor X (pathway-both)

_ Plasma thromboplastin: factor XI (pathway-
Intrinsic)

~ Hageman factor: factor Xl (pathway-intrinsic)

_ Fibrin stabilizing factor: factor Xl (pathway-both)



_ Prekallikrein (PK): Fletcher factor (pathway-
Intrinsic)

_ High molecular weight kininogen (HMWK):
Contact activation factor (pathway-intrinsic)

~ Note: All procoagulant clotting factors are
made in the liver EXCEPT: VII:vWi, Ill, and
\Y/



Factors Involvead

it Extrinsic pathway i Intrinsic pathway.
. Factor VI _ Factor XI|
_ Factor Il . Factor Xl
_ Factor IX

~ Factor VIII



Pathways

i Extrinsic: For 37 cents you can purchase
the extrinsic pathway.

i Intrinsic: |If you cannot buy the Intrinsic
pathway for $12, you can get it for $11.98
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it All procoagulant clotting factors are made
In the liver except: VWEFE:VIII, Tissue
thromboplastin (factor lIl), and calcium
(factor IV)

it The coagulation factors that are vitamin K
dependent are factors I, VII, IX, and X



Intrinsic Clotting Cascade

it Requires factors VIII, IX, X, XI, and XI|

Also reaillires the nroteins nrekallikrein and

high molecular weight kininogen, as well
as calcium ions and phospholipids
secreted from platelets

i Each of these constituents leads to the
conversion of factor X (inactive) to factor
Xa (active)



