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Abstract 
_________________________________________________________________________________________________________________ 

Thrombosis is the most common condition and the world's leading cause of death due to blood clot 
development in blood arteries. Thromboembolism includes classification based on where the 
thrombus gets attached to the blood vessels. Deep vein thrombosis (DVT) and pulmonary embolism 
(PE) are two of the main causes of vascular death globally, making up venous thromboembolism 
(VTE). According to estimates, the yearly incidence rates of VTE in individuals with European 
ancestry vary from 104 to 183 per 100,000 person-years. Thrombus development and propagation 
are dependent upon the existence of anomalies in blood flow, blood vessel wall, and blood clotting 
components, which are together referred to as Virchow's triad. A comprehensive diagnostic 
approach, which includes clinical evaluation, D-dimer testing, ultrasonography, and lung scan, 
provided a non-invasive diagnosis for most outpatients with suspected venous thromboembolism. 
Anticoagulant medication is the primary and established treatment for people who have acute 
venous thromboembolism (VTE). Among the treatment options available, UFH & LMWH are found 
to be safe for the growing fetus as they appear to not cross the placenta. Oral anticoagulants 
targeting thrombin or factor Xa have been introduced, replacing vitamin K antagonists. In a study 
involving DOACs vs VKAs in patients with pre-existing heart conditions, patients receiving DOACs 
for non-valvular atrial fibrillation had predominantly superior efficacy and safety. 

Keywords: Venous thromboembolism, Anticoagulants, Deep vein thrombosis, Pulmonary 
embolism, Thrombus 

  

 

Introduction  

Thrombosis: 

Thrombosis, a disorder related to formation of clots in 
blood vessels, is the leading cause of mortality worldwide 
and has the highest prevalence among the diseases. WHO 
aims to reduce the incidence and mortality related to this 
because it can lead to other causes of death1. As a result 
of alterations in blood arteries, the illness mainly 
complicates in medical settings as myocardial infarction 
(5 instances per 1000 cases annually)2, stroke (1.3–4.1 
cases per 1000 cases annually)3, or venous 
thromboembolism (1-3 occurrences per 1000 cases 
annually)4. Anticoagulants are employed for the 
prevention and treatment of venous thromboembolism, 
whereas antiplatelet medications are mostly utilized for 
the management of arterial thrombotic events, such as 
myocardial infarction and stroke. Anticoagulants hinder 
the process of coagulation, also known as secondary 
haemostasis, as indicated by their name5. 

Venous Thromboembolism:  

It is a condition that occurs when blood clots are formed 
in veins which carry oxygenated blood to the heart. 
Venous Thromboembolism includes classification based 
on where the thrombus gets attached to the blood 

vessels. Deep vein thrombosis (DVT) and pulmonary 
embolism (PE) are two of the main causes of vascular 
death globally, making up venous thromboembolism 
(VTE)6. 

About two thirds of VTE episodes in clinical practice 
present as DVT, and one third as PE with or without 
DVT7,8.  

Other veins such as those in the upper extremities, 
cerebral venous sinuses, mesenteric, renal, and hepatic 
veins are less commonly affected by thrombosis. This 
VTE compendium also includes an entry on venous 
thromboembolism in unusual locations. Other veins such 
as those in the upper extremities, cerebral venous 
sinuses, mesenteric, renal, and hepatic veins are less 
commonly affected by thrombosis 9. 

Deep Vein Thrombosis: Deep vein thrombosis typically 
originates in the calf region of the leg. Most thrombi often 
develop in the deep veins below the popliteal 
trifurcation, known as distal DVT. These thrombi are 
more likely to dissolve on their own without causing any 
symptoms10,11. Approximately 60-70% of patients with 
symptomatic venous thromboembolism (VTE) will 
develop deep vein thrombosis (DVT)12. Most patients 
present with symptoms when distal DVT spread to the 
popliteal and femoral veins and other proximal veins10,11. 
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Deep vein thrombosis (DVT) can result in consequences 
such as post-thrombotic syndrome, pulmonary 
embolism (PE), and mortality13 with untreated 
symptomatic proximal deep vein thrombosis (DVT) had 
a 50% probability of developing symptomatic pulmonary 
embolism (PE) within a period of 3 months10,11. A major 
consequence of DVT is post-thrombotic syndrome that 
occurs in 20–50% of patients and may result in 
permanent limb discomfort, swelling, heaviness, 
oedema, and leg ulcers14,15. Deep vein thrombosis (DVT) 
recurs in around 10% of patients, potentially leading to 
the development of severe post-thrombotic syndrome 
over a span of 5 years10,11. 

Pulmonary embolism: Common symptoms of pulmonary 
embolism (PE) include the sudden onset or development 
of difficulty breathing (dyspnea), chest discomfort, or 
persistent low blood pressure without any other 
identifiable cause16.These symptoms are observed in 
around 30-40% of patients with venous 
thromboembolism (VTE)17,18. The survival rate for 
individuals with pulmonary embolism (PE) is lower 
compared to deep vein thrombosis (DVT) due to the fact 
that 25% of these patients experience abrupt mortality 
as their initial clinical presentation19. Without any 
additional therapy, the mortality rate for people 
identified with this illness might approach to 25% 20. 
Nevertheless, the use of anticoagulant medication can 
take it down to 1.5%21. 

Risk Factors 

The acquired risk factors for VTE include: 

• Age > 40 years 

• Bed rested patients 

• Patients who had recent surgery 

• Trauma 

• Cancer patients 

• Myocardial Infarction 

• Ischemic Stroke 

• Oral Contraceptives 

• Hormone-replacement therapy 

• Pregnant/ Postpartum mothers 

• Prior history of VTE 

• Long-lasting travellers 

• Testing positive for antiphospholipid antibodies22. 

Thrombophilia refers to a collection of genetic 
abnormalities that increase the likelihood of 
experiencing thromboembolic events. The most well 
recognized factors contributing to thrombophilia 
include: factor V Leiden (resistance to activated protein 
C), prothrombin 20210A mutation, deficiency of protein 
C, lack of protein S, deficiency of antithrombin, elevated 
homocysteine levels, and abnormalities in the 
fibrinolytic system. Up to 33% of individuals with VTER 
and over 50% of patients with familial thrombosis may 
have a genetic susceptibility to thrombosis. Factor V 

Leiden detection is crucial for individuals who 
experience recurring episodes of venous 
thromboembolism (VTE), have other established reasons 
of thrombophilia, or belong to families with a high 
prevalence of VTE. Detecting deficiencies in protein C, 
protein S, and antithrombin is crucial in patients with a 
history of venous thromboembolism (VTE). These 
patients have a significantly higher risk, 8 to 10 times 
greater, of experiencing another VTE incidence. 
Prophylaxis against thrombosis should be employed 
consistently in all of these instances22. 

Incidence of VTE:  

According to estimates, the yearly incidence rates of VTE 
in individuals with European ancestry vary from 104 to 
183 per 100,000 person-years23, which is comparable to 
the rates observed for stroke24.The overall incidence of 
VTE may vary among African American communities 
based on their geographic location within the US, and it 
may be higher in African American populations25 lower 
in Asian, Asian American, and Native American 
populations26-28. PE (with or without DVT) and DVT alone 
(without PE) have reported incidence rates that range 
from 29 to 78 and 45 to 117 per 100,000 person-years, 
respectively29. 

Pathophysiology 

Understanding venous thromboembolism (VTE) 
requires the understanding of both the anatomy of deep 
veins and the physiology of the pulmonary system. 
Regarding the lower limbs, it is necessary to have 
knowledge of the femoral, iliac, and popliteal veins, while 
also recognizing the possibility of the upper limbs veins 
being affected (subclavian, axillary, and brachial). 
Although less frequent, VTE can also impact the superior 
vena cava, jugular veins, cerebral and cavernous sinuses, 
as well as retinal veins30. Thrombi seen in unusual 
locations should be examined to determine whether 
there are other possible causes or underlying disorders 
(such as Budd-Chiari syndrome with involvement of the 
hepatic or splenic veins). Superficial vein thrombosis, 
which is commonly caused by factors such as 
intravenous lines or cellulitis, generally does not require 
anticoagulant treatment 31. The actual pathophysiology 
of venous thromboembolism goes as follows. 

Thrombus development and propagation are dependent 
upon the existence of anomalies in blood flow, blood 
vessel wall, and blood clotting components, which are 
together referred to as Virchow's triad. Changes in blood 
circulation or the stagnation of venous flow typically 
arise during extended periods of inactivity or being 
restricted to a bed. Obstruction of the veins can occur due 
to external compression caused by enlarged lymph 
nodes, bulky tumors, or intravascular compression 
resulting from past blood clots. Through medicine, 
elevated levels of oestrogens, observed in women using 
oral contraceptives or undergoing hormone replacement 
treatment after menopause, have been linked to a 
threefold rise in the already minimal risk of venous 
thromboembolism. Malignancies, including 
adenocarcinomas and metastatic malignancies, are 
further linked to an elevated risk of venous 
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thromboembolism. Indeed, during the presentation, 
several cases of idiopathic venous thromboembolisms 
have shown hidden malignancies during further 
examination. Both pharmaceutical doses of oestrogens 
and cancer have the ability to activate the coagulation 
system 32. 

Diagnosis 

A comprehensive diagnostic approach, which includes 
clinical evaluation, D-dimer testing, ultrasonography, 
and lung scan, provided a non-invasive diagnosis for 
most outpatients with suspected venous 
thromboembolism. This technique demonstrated a high 
level of safety. For individuals with a low probability of 
developing venous thromboembolism (VTE), utilizing D-
dimer as the primary diagnostic test decreases the 
necessity for imaging procedures. Imaging is necessary 
for individuals who are at a high risk of developing 
venous thromboembolism (VTE). The most proven 
procedures for diagnosing pulmonary embolism (PE) are 
ventilation-perfusion scanning and computed 
tomography pulmonary angiography. On the other hand, 
ultrasonography is used for diagnosing deep vein 
thrombosis (DVT) in the lower or upper extremities. 
Further investigation is required to explore novel 
diagnostic methods and verify the effectiveness of 
clinical decision guidelines for patients who are believed 
to have recurrent venous thromboembolism (VTE). 

Treatment of Venous Thromboembolism 

Anticoagulant medication is the primary and established 
treatment for people who have acute venous 
thromboembolism (VTE). Effective anticoagulation 
reduces the likelihood of recurring venous 
thromboembolism by almost 80%, bringing the risk 
down from 47% to 29% for untreated individuals to 5% 
from 7% for those who get treatment33-36. When 
receiving sufficient anticoagulant treatment (consisting 
of at least 5 days of heparin and 3 months of either oral 
anticoagulants with an international normalized ratio 
between 2.0 and 4.5, LMWH, or adjusted-dose 
subcutaneous unfractionated heparin), the likelihood of 
experiencing a fatal pulmonary embolism is extremely 
low. Specifically, the risk is 0.4% and 0.3% during and 
after treatment for deep vein thrombosis, and 1.5% and 
0% during and after treatment for pulmonary embolism. 

The American Society of Hematology issues guidelines 
for treatment of venous thromboembolism especially on 
dose selection, drug interaction management, INR 
testing, monitoring of anticoagulant responses etc. The 
guidelines for management of venous thromboembolism 
by ASH (available on the hematology.org website) state 
the following points for clinical practice for treatment of 
VTE. As of now, ASH 2019 guidelines are those latest ones 
available on the website of American Society of 
Hematology. Some of the key points regarding the 
treatment guidelines are as below. 

Dose selection and managing VTE:  

Several anticoagulants such as vitamin K antagonists 
(VKAs) (warfarin) and other options such as direct oral 
anticoagulants (DOACs) such as apixaban and 

rivaroxaban are first line drugs for VTE treatment. Here 
are few of the major points in the recommendations of 
anticoagulants in VTE treatment by ASH. 

Anticoagulant therapy is strongly recommended for 
patients with PE and hemodynamic compromise. 
Patients with VTE who use a vitamin K antagonist (VKA) 
for secondary prevention should aim for an international 
normalized ratio (INR) range of 2.0 to 3.0, rather than a 
lower INR range. Patients with recurrent unprovoked 
VTE should receive indefinite anticoagulation. For simple 
deep vein thrombosis (DVT) and pulmonary embolism 
(PE) cases with minimal risk of complications, it is 
recommended to prioritize home therapy rather than 
hospital-based care. Additionally, when it comes to the 
first treatment of venous thromboembolism (VTE), 
direct oral anticoagulants are preferred over vitamin K 
antagonists (VKA)37. 

i. Dose selection in obese patients (BMI >30) must be 
done based on actual body weight for LMWH dose 
but not on maximum daily dose. 

ii. For patients with renal insufficiency (CrCl < 
30mL/min), anti-factor Xa monitoring is not 
required. Instead, should focus on dose adjustment 
or switching to an alternative with low clearance 
such as unfractionated heparin (UFH). In obese 
patients, body weight must be considered. 

iii. Patient self-management (PSM): Patients who are 
on VKAs are recommended to test their INRs at 
home itself and adjust the dose based on the INR 
values obtained. 

iv. For patients shifting from one class of 
anticoagulants to other, ASH suggests co-
introducing DOAC and VKA together until the INR is 
in the therapeutic range. Consider the fact that 
DOACs can impact INR values. 

v. Anticoagulant Management Services (AMS) can be 
utilized for patients which can reduce risk of PE and 
are on higher time in therapeutic range. 

Planning invasive surgical treatment during 
anticoagulant therapy: 

i. For patients with low to moderate risk of recurring 
VTE requiring VKA interruption for surgical 
procedure, ASH does not recommend using 
LMWH/UFH instead of VKAs as it increases the risk 
of bleeding. 

ii. For surgery planned patients, DOAC testing may not 
be required prior to surgery but may be advisable 
for renal dysfunction patients. 

When the patient is being involved in anticoagulant 
therapy monitoring for ADRs can be beneficial, patient 
must be provided with option of reversal of 
anticoagulants for the risk of bleeding and internal 
hemorrhage. For the bleeding risk patients, if the issue 
gets resolved, resumption of treatment may begin within 
90 days rather than discontinuation38. 
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Treatment guidelines in pregnant women: 

Among the treatment options available, UFH & LMWH 
are found to be safe for the growing fetus as they appear 
to not cross the placenta. LMWH is the preferred 
pharmacological treatment for preventing VTE in 
pregnant individuals, as agreed upon by agreement. Low 
molecular weight heparin (LMWH) is supplied via 
subcutaneous injection and can be safely used in 
pregnant and nursing individuals39. 

There is insufficient evidence to support the safety of 
direct oral anticoagulant medicines (DOACs) for 
preventing venous thromboembolism (VTE) in pregnant 
women. However, the American College of Obstetricians 
and Gynecologists recommends that Direct Oral 
Anticoagulants (DOACs) may be a viable option for 
preventing blood clots in women who have just given 
birth and are not nursing. Low molecular weight heparin 
(LMWH) and unfractionated heparin are effective in 
reducing mortality and recurrence of venous 
thromboembolism (VTE) and are recommended therapy 
alternatives during pregnancy. Treatment of VTE in 
pregnancy requires at least 3 months of anticoagulant 
therapy. (6 months including postpartum period) 40. 

Novel Anticoagulant Therapy: 

Oral anticoagulants targeting thrombin or factor Xa have 
been introduced, replacing vitamin K antagonists. 
Clinical studies show similar efficacy in stroke 
prevention in atrial fibrillation and secondary prevention 
after acute coronary syndromes. These drugs may 
replace vitamin K antagonists in atrial fibrillation cases 
and post-acute coronary syndromes41. 

Initial treatment with Fondaparinux: 

Fondaparinux is a parenterally administered factor Xa 
inhibitor that exhibits less variance in patient response 
than UFH, resulting in more steady effects. Fondaparinux 
does not need to be monitored; it is injected 
subcutaneously once day (42). 7.5 mg is the standard 
dosage; however, patients weighing less than 50 kg or 
more than 100 kg should receive dosages of 5 mg or 10 
mg, respectively 43. 

Treatment with DOACs: 

Current global clinical trials assessed DOACs, such as 
rivaroxaban and edoxaban, for the treatment of VTE, 
long-term prevention of recurrences, and prevention of 
cardiogenic cerebral embolisms in patients with 
postoperative primary VTE and atrial fibrillation 44,45.                    

In a study involving DOACs vs VKAs in patients with pre-
existing heart conditions, patients receiving DOACs for 
non-valvular atrial fibrillation had predominantly 
superior efficacy and safety. Patients who were treated 
with DOACs for acute VTE had non-inferior efficacy, but 
an overall superior safety profile46. 

Oral anticoagulants have better patient safety benefitting 
risk to benefit with drop in stroke, haemorrhages and 
death whereas warfarin has been seen with increase of 
GI bleeding 47. Oral Apixaban has been found to have less 
risk of internal bleeding and is usually the drug of choice 
as a DOAC in some cases 48.              

However, in some case Enoxaparin was shown to have 
more potency than other drugs and can be used when 
needed 49. 

With these newer drugs emerging into the treatment 
options, the factor Xa inhibitors tend to still be relevant 
and are effective in reducing thromboembolic attacks 
and events effectively 50. 

Conclusion 

Anticoagulants have emerged as go-to drugs for 
treatment of venous thrombosis and are found effective 
in decreasing the complications associated with 
thrombotic attacks. However, wider range of 
anticoagulant drugs available gives the flexibility of 
choosing the appropriate treatment based on the 
patient’s condition. Adherence to the latest anticoagulant 
therapy guidelines in treatment of VTE by ASH, by 
clinicians can help in maximizing the patient’s benefit. 
Appropriate dose selection along with consideration of 
other conditions such as pregnancy, risk of bleeding etc. 
can be appreciated if considered. VKAs, DOACs etc can be 
potent drug options that are effective in treatment of 
VTE. While considering all these guidelines, monitoring 
patient safety profile can be beneficial in averting 
anticoagulant induced adverse events such as severe 
thrombocytopenia, internal bleeding etc. 
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