
Effective Anticoagulant use in Stroke, DVT and Pulmonary Embolism 
Management
Bowcock Raspanti*

Department of Medicine, University College London Hospitals NHS Foundation Trust, London, United Kingdom

DESCRIPTION
Anticoagulants, often referred to as blood thinners, are 
medications that help prevent blood clots from forming or 
growing  larger.  These   drugs  plays  an  important   role  in   the 
management of several cardiovascular and thromboembolic 
diseases, including stroke, Deep Vein Thrombosis (DVT), 
Pulmonary Embolism (PE), and Atrial Fibrillation (AF). They 
are essential for preventing the complications of abnormal 
clotting, which can lead to life-threatening conditions. However, 
anticoagulants come with a risk of bleeding, and understanding 
their types, usage, and potential side effects is required for both 
healthcare providers and patients.

Types of anticoagulant medications

Anticoagulants can be broadly classified into three main 
categories: Oral anticoagulants, injectable anticoagulants, and 
newer anticoagulants like Direct Oral Anticoagulants (DOACs). 
Each class works through different mechanisms to inhibit the 
coagulation cascade, the complex series of reactions that 
ultimately leads to blood clot formation.

Vitamin K antagonists: The most well-known and widely used 
oral anticoagulant is warfarin, which belongs to a class of drugs 
called Vitamin K antagonists. Warfarin works by inhibiting the 
activity of Vitamin K, an essential cofactor for the synthesis of 
clotting factors II, VII, IX, and X in the liver. By reducing the 
production of these clotting factors, warfarin prevents the 
formation of clots.

Usage: Warfarin is commonly prescribed for the prevention and 
treatment of Venous Thromboembolism (VTE) (e.g., DVT and 
PE), stroke prevention in atrial fibrillation, and in patients with 
mechanical heart valves.

Monitoring: Warfarin therapy requires regular monitoring of the 
International Normalized Ratio (INR), a blood test that measures 
the blood’s ability to clot. The INR helps ensure that the blood’s 
clotting ability is within the therapeutic range (typically 2.0-3.0 
for most indications).

Side effects:  Warfarin's most significant risk is bleeding, ranging 
from minor bruising to severe, life-threatening hemorrhages. 
Other potential side effects include skin necrosis, particularly in 
patients with protein C or S deficiency, and drug interactions 
with numerous medications and foods, particularly those high in 
Vitamin K (e.g., leafy greens). Because of these risks, managing 
warfarin therapy requires careful dose adjustments and 
monitoring.

Heparins (unfractionated heparin and low-molecular-weight 
heparin): Heparin is a naturally occurring anticoagulant that is 
often administered Intravenously or Subcutaneously. It works by 
enhancing the activity of antithrombin III, a protein that 
inactivates thrombin (Factor IIa) and Factor Xa, two key enzymes 
in the coagulation cascade.

Usage: Heparins are used in hospital settings for the treatment of 
acute thromboembolic events, such as DVT, PE, and myocardial 
infarction. Low-Molecular-Weight Heparin (LMWH), such as 
enoxaparin and dalteparin, is often used for outpatient 
management, including the prevention of DVT in surgical 
patients and for long-term management of chronic conditions 
like atrial fibrillation.

Monitoring: Unfractionated heparin therapy requires frequent 
monitoring of activated Partial Thromboplastin Time (aPTT), 
while LMWH does not require routine monitoring in most 
patients. However, in high-risk cases, anti-Xa levels may be 
monitored.

Side effects:  The major risk of heparin therapy is bleeding, which 
can be severe. Other risks include Heparin-Induced 
Thrombocytopenia (HIT), a rare but serious condition where the 
use of heparin leads to a paradoxical increase in clot formation 
due to platelet activation.

Direct Oral Anticoagulants (DOACs): DOACs, also known as 
novel anticoagulants, represent a newer class of drugs that 
directly inhibit specific clotting factors. They have become 
increasingly popular due to their ease of use, reduced need for 
monitoring, and fewer dietary restrictions compared to warfarin.
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Side effects:  Fondaparinux’s most significant side effect is 
bleeding, although it is generally considered safer than heparin 
regarding HIT. It can also cause allergic reactions in rare cases.

Usage of anticoagulants

The primary indications for anticoagulant therapy includes,

AF: Anticoagulants are used to reduce the risk of stroke in 
patients with AF by preventing thrombus formation in the left 
atrial appendage.

VTE: Anticoagulants prevent the development of DVT and PE, 
either as initial treatment or long-term prevention.

Mechanical heart valves: Patients with artificial heart valves are 
at higher risk for thromboembolism and require anticoagulation 
to prevent valve-related complications.

Acute coronary syndrome: Anticoagulants are used in 
combination with other antiplatelet drugs to reduce the risk of 
clot formation in coronary arteries.

CONCLUSION
Anticoagulants are essential in the prevention and treatment of 
thromboembolic diseases, significantly improving patient 
outcomes in conditions like AF, DVT, PE, and mechanical heart 
valve replacement. Their use must be carefully tailored to each 
individual, considering factors like renal function, risk of 
bleeding, and potential drug interactions. Understanding the 
types of anticoagulants, their mechanisms of action, appropriate 
usage, and potential side effects is essential for both healthcare 
providers and patients to manage thromboembolic diseases 
effectively and safely.
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Types: Direct thrombin inhibitors (e.g., dabigatran) directly 
inhibit thrombin (Factor IIa). Direct Factor Xa inhibitors (e.g., 
rivaroxaban, apixaban, and edoxaban) specifically target Factor 
Xa, which plays a central role in the coagulation cascade.

Usage: DOACs are commonly used in patients with non-valvular 
atrial fibrillation to prevent stroke and systemic embolism, for 
the treatment and prevention of DVT and PE, and for the 
prevention of thromboembolic events following orthopedic 
surgery.

Monitoring: One of the advantages of DOACs is that they 
generally do not require routine monitoring, unlike warfarin. 
However, in special cases (e.g., renal impairment or overdose), 
drug levels may be measured.

Side effects:  The primary risk of DOACs is bleeding, which, 
although less frequent and severe compared to warfarin, can still 
be life-threatening. In addition, some DOACs may cause 
gastrointestinal issues like dyspepsia, particularly with 
dabigatran. There are also concerns about the use of DOACs in 
patients with severe renal impairment or in those undergoing 
certain surgeries.

Fondaparinux: Fondaparinux is an injectable anticoagulant that 
works by selectively inhibiting Factor Xa through enhancement 
of antithrombin III. Unlike heparin, it does not require frequent 
monitoring and is less likely to cause HIT.

Usage: Fondaparinux is used for the prevention and treatment of 
DVT and PE, particularly in patients undergoing orthopedic 
surgery.

Monitoring: Routine monitoring is not required, but dose adjustments 
are necessary in patients with renal impairment.
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