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Introduction
Deep vein thrombosis (DVT) and pulmonary embolism (PE) 
are collectively referred to as venous thromboembolism 
(VTE), a serious and potentially life-threatening condition. 
DVT occurs when a blood clot forms in a deep vein, 
typically in the lower extremities, while PE results from a 
clot that dislodges and travels to the lungs, obstructing blood 
flow. Anticoagulant therapy remains the cornerstone in the 
management and prevention of VTE, aiming to prevent clot 
progression, embolization, and recurrence [1].

The development of DVT is primarily explained by Virchow's 
triad: venous stasis, endothelial injury, and hypercoagulability. 
Factors such as prolonged immobility, surgery, trauma, and 
inherited clotting disorders increase the risk of clot formation. 
If a portion of a thrombus detaches, it can travel through the 
bloodstream and lodge in the pulmonary arteries, resulting 
in PE. This blockage can impair oxygen exchange, strain the 
heart, and may lead to fatal outcomes if not promptly treated 
[2].

Early diagnosis of DVT and PE is critical for effective 
management. Clinical signs such as unilateral leg swelling, 
pain, and redness often suggest DVT, while sudden shortness 
of breath, chest pain, and rapid heart rate may indicate PE. 
Diagnostic tools like Doppler ultrasonography for DVT and 
computed tomography pulmonary angiography (CTPA) for 
PE are essential in confirming the diagnosis. Timely initiation 
of anticoagulant therapy can prevent clot propagation and 
fatal complications [3].

Anticoagulants, commonly referred to as blood thinners, work 
by interrupting the clotting cascade to prevent new clots from 
forming and existing clots from growing. They do not dissolve 
existing clots but allow the body’s natural fibrinolytic system 
to break them down over time. This therapy reduces the risk of 
clot migration and recurrent thromboembolic events [4].

Several classes of anticoagulants are used in managing DVT 
and PE. Traditional agents include unfractionated heparin 
(UFH) and low-molecular-weight heparin (LMWH), which 
are often used in the acute phase. Vitamin K antagonists 
(VKAs) like warfarin have been long-standing treatments for 
long-term management but require regular monitoring of the 
international normalized ratio (INR). More recently, direct 
oral anticoagulants (DOACs), such as rivaroxaban, apixaban, 

dabigatran, and edoxaban, have gained prominence due to 
their predictable pharmacokinetics and reduced need for 
monitoring [5].

In the acute phase, rapid anticoagulation is vital. UFH is 
typically administered intravenously for severe PE due to its 
rapid onset and reversibility. LMWH, given subcutaneously, 
offers ease of use and a lower risk of heparin-induced 
thrombocytopenia (HIT). For hemodynamically stable 
patients, DOACs are often preferred due to their effectiveness 
and convenience. In life-threatening PE with significant 
hemodynamic compromise, thrombolytic therapy may be 
considered alongside anticoagulation [6].

Long-term anticoagulation aims to prevent recurrence and 
is typically maintained for 3–6 months, depending on the 
underlying cause. For provoked VTE (e.g., post-surgical), 
a shorter duration may suffice, while unprovoked VTE or 
persistent risk factors may necessitate extended or indefinite 
therapy. DOACs have become the standard choice for long-
term management due to their favorable safety profile and 
ease of use [7].

While anticoagulants are effective in preventing clot extension 
and recurrence, they carry an inherent risk of bleeding. 
Major bleeding, including gastrointestinal and intracranial 
hemorrhages, is a serious concern. Therefore, the choice 
and duration of anticoagulation must balance the benefits of 
preventing thromboembolism against the bleeding risk, which 
is assessed using clinical tools such as the HAS-BLED score 
[8].

Certain populations require individualized anticoagulant 
strategies. Pregnant women, for instance, cannot use warfarin 
due to teratogenicity and are often treated with LMWH. 
Patients with renal impairment may need dose adjustments 
for DOACs or may be better suited to VKAs. Additionally, 
cancer-associated thrombosis often requires prolonged 
LMWH therapy due to higher recurrence risks and bleeding 
complications [9].

Research continues to explore safer and more effective 
anticoagulants. Factor XI inhibitors, currently under 
investigation, aim to reduce clotting risk with minimal impact 
on bleeding. Additionally, personalized medicine approaches, 
including genetic testing, may optimize anticoagulant 
selection and dosing in the future, reducing adverse effects 
and improving outcomes [10].
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Conclusion
Anticoagulant therapy is a vital component in the management 
of DVT and PE, effectively reducing morbidity and mortality. 
The evolution from traditional agents like heparin and warfarin 
to DOACs has improved safety, convenience, and patient 
outcomes. Ongoing research promises further advancements 
in therapy, emphasizing the need for personalized treatment 
plans that balance clot prevention with bleeding risks. 
Ultimately, timely diagnosis, appropriate anticoagulant 
selection, and patient engagement remain key to improving 
VTE management and long-term prognosis.
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