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Introduction
Thrombophilia refers to a group of disorders that predispose 
individuals to develop abnormal blood clotting, which can lead 
to dangerous conditions such as deep vein thrombosis (DVT), 
pulmonary embolism (PE), and stroke. These conditions are 
a result of an imbalance in the blood’s coagulation system, 
where the tendency to form blood clots becomes exaggerated. 
Thrombophilia can either be genetic or acquired, with both 
types contributing to the risk of clot formation. Understanding 
the underlying risk factors—genetic mutations, environmental 
factors, and lifestyle choices—can help in the early detection 
and management of thrombophilia, ultimately preventing 
serious complications [1].

Genetic thrombophilia occurs when an individual inherits 
certain mutations that increase the likelihood of developing 
blood clots. One of the most well-known genetic causes of 
thrombophilia is the Factor V Leiden mutation. This mutation 
results in an altered version of Factor V, a protein essential 
in the coagulation cascade. The mutation makes Factor V 
resistant to inactivation by activated protein C, leading to a 
hypercoagulable state. People with one copy of the mutated 
gene (heterozygous) have a 3 to 8 times higher risk of 
developing clots, while those with two copies (homozygous) 
have a significantly higher risk [2].

Another genetic mutation that contributes to thrombophilia 
is prothrombin G20210A mutation. This mutation leads 
to elevated levels of prothrombin, a clotting factor, in the 
blood. Increased prothrombin levels enhance clot formation, 
which raises the risk of thrombosis. Like Factor V Leiden, 
prothrombin mutation can be inherited in a dominant pattern, 
meaning that individuals who inherit one copy of the mutated 
gene from a parent are at a greater risk of developing 
thrombotic events [3].

Antithrombin III (ATIII) is a protein that naturally inhibits 
clotting factors, including thrombin and Factor Xa, thereby 
preventing excessive clot formation. A deficiency in ATIII, 
whether congenital or acquired, increases the risk of venous 
thromboembolism (VTE). Congenital ATIII deficiency is 
inherited in an autosomal dominant manner, and individuals 
with this condition have a higher likelihood of developing 
DVT or PE. In addition to the genetic form, acquired ATIII 
deficiency may occur due to conditions such as liver disease 
or nephrotic syndrome, further elevating thrombotic risk 
[4].

Protein C and protein S are natural anticoagulants that help 
regulate the coagulation system by inactivating clotting factors 
Va and VIIIa. Deficiencies in either of these proteins can lead 
to a hypercoagulable state and increase the risk of thrombosis. 
Both protein C and protein S deficiencies can be inherited, and 
individuals with these conditions are prone to recurrent clotting 
events, particularly deep vein thrombosis and pulmonary 
embolism. These deficiencies are often diagnosed through blood 
tests that measure the activity of protein C and S [5].

While genetic factors play a significant role in thrombophilia, 
acquired conditions can also increase the risk of developing 
abnormal clotting. One of the most common acquired 
risk factors is pregnancy. During pregnancy, particularly 
in the third trimester, women experience changes in their 
coagulation system, such as increased levels of clotting factors 
and decreased levels of natural anticoagulants. Additionally, 
pregnancy-related conditions like preeclampsia or gestational 
diabetes can further increase the risk of thrombosis [6].

The use of oral contraceptives or hormone replacement therapy 
(HRT) is another major acquired risk factor for thrombophilia. 
Estrogen-containing contraceptives and HRT can increase the 
levels of certain clotting factors, thereby elevating the risk of 
thrombotic events. Women who carry genetic mutations like 
Factor V Leiden or prothrombin mutation may have an even 
higher risk when taking these hormonal therapies, which is 
why healthcare providers often screen for thrombophilia 
before prescribing such treatments [7].

Obesity is a well-established risk factor for thrombosis due to 
its impact on inflammatory markers, coagulation factors, and 
blood flow. Excess weight contributes to a hypercoagulable 
state, and obesity is often associated with other conditions 
that increase clotting risk, such as hypertension and diabetes. 
Additionally, physical inactivity or prolonged immobility, 
such as during long flights or post-surgery recovery, can lead 
to sluggish blood flow and increased risk of clot formation. 
Combining obesity with sedentary behavior significantly 
raises the risk of developing venous thromboembolism [8].

Certain cancers also predispose individuals to thrombosis due 
to the secretion of procoagulant substances by tumors. This is 
particularly true for cancers of the pancreas, lung, and ovaries. 
Additionally, antiphospholipid syndrome (APS), characterized 
by the presence of antiphospholipid antibodies in the blood, 
is another acquired condition that increases clotting risk. 
These antibodies, such as anticardiolipin antibodies and lupus 
anticoagulant, interfere with normal clotting mechanisms and 
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are strongly associated with venous and arterial thrombosis 
[9].

Chronic inflammatory diseases such as rheumatoid 
arthritis, inflammatory bowel disease, and systemic lupus 
erythematosus (SLE) can also contribute to thrombophilia. 
The inflammation increases the production of clotting factors 
and reduces the effectiveness of natural anticoagulants, leading 
to a prothrombotic state. Similarly, surgical procedures 
can increase the risk of clot formation due to tissue injury, 
immobility, and the release of clot-promoting substances [10].

Conclusion
Thrombophilia, whether genetic or acquired, plays a significant 
role in the development of thrombotic events that can have 
life-threatening consequences. By understanding both the 
genetic mutations and acquired conditions that contribute 
to thrombophilia, healthcare providers can offer targeted 
management strategies to reduce the risk of clot formation. 
Early detection, lifestyle changes, and appropriate medical 
interventions are essential to managing thrombophilia and 
preventing the complications associated with abnormal blood 
clotting.
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