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Abstract: Infarction of the deep veins (DVT) and pulmonary embolism, and stroke are 

examples of thromboembolic illnesses that are principal causes of mortality and morbidity on a global 

scale. The development of novel anticoagulant and antiplatelet medications has fundamentally changed 

the prevention and treatment of these illnesses. This article evaluates the safety and efficacy of these 

cutting-edge therapeutic treatments, with a focus on direct oral anticoagulants (DOACs) and new 

antiplatelet drugs. An examination of recent clinical trials and real-world data provides a 

comprehensive assessment of their benefits and drawbacks. 
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Introduction: 

Thromboembolic illnesses provide a major challenge in therapeutic practice due to their severe 

consequences and high prevalence. In the past, aspirin and clopidogrel were commonly used as 

antiplatelet medications, while vitamin K antagonists (VKAs) and heparins were the primary 

treatments for anticoagulation therapy. However, these medications do possess certain disadvantages, 

such as irregular pharmacokinetics, dietary restrictions, and risks of bleeding. The introduction of 

Direct Oral Anticoagulants (DOACs) and novel antiplatelet medicines has provided safer and more 

effective alternatives.  

Mechanism of Action 

Anticoagulants 

Direct oral anticoagulants (DOACs) include dabigatran, rivaroxaban, apixaban, and edoxaban. These 

medications function by obstructing key enzymes involved in the cascade of coagulation. Direct 

thrombin inhibitor dabigatran inhibits thrombin; factor Xa is blocked by rivaroxaban, apixaban, and 

edoxaban. These drugs have predictable pharmacokinetics, result in fewer drug interactions, and don't 

require periodic monitoring.  

Antiplatelet Agents 

Ticagrelor and prasugrel, two more recent antiplatelet medications, inhibit the P2Y12 receptor on 

platelets with greater efficacy compared to clopidogrel. Acute coronary syndrome (ACS) and patients 

undergoing percutaneous coronary intervention (PCI) benefit from the more potent platelet inhibition 

and quicker onset of effect of these medications.  
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Clinical Efficacy 

Anticoagulants 

DOACs have been shown to be effective in preventing stroke in patients with atrial fibrillation (AF) 

and treating venous thromboembolism (VTE) in numerous randomised controlled trials (RCTs). With 

an equivalent risk of haemorrhage, dabigatran was found to be more effective than warfarin in 

preventing stroke and systemic embolism, according to the RE-LY trial. With lower rates of severe 

bleeding, the ROCKET AF, ARISTOTLE, and ENGAGE AF-TIMI 48 studies confirmed the non-

inferiority or superiority of rivaroxaban, apixaban, and edoxaban, respectively, over warfarin.  

Antiplatelet Agents 

The PLATO study found that, in contrast to clopidogrel, in patients with ACS, ticagrelor substantially 

decreased the risk of cardiovascular mortality, myocardial infarction (MI), and stroke. Similarly, 

prasugrel, despite its higher risk of bleeding, was found to minimise ischemic events more effectively 

than clopidogrel in the TRITON-TIMI 38 study.  

Literature review:  

The discovery of new anticoagulant and antiplatelet medications has significantly improved the 

treatment and prevention of thromboembolic diseases. These novel drugs have better safety profiles, 

less drug interactions, and more predictable pharmacokinetics than older antiplatelet pharmaceuticals 

and established treatments like vitamin K antagonists (VKAs). This review of the literature discusses 

new antiplatelet medications and direct oral anticoagulants (DOACs), summarizing recent research on 

the efficacy and safety of these cutting-edge therapeutic alternatives.  

Direct Oral Anticoagulants (DOACs) 

Dabigatran 

Dabigatran, a direct thrombin inhibitor, was the initial DOAC to receive clinical approval. In the 

seminal RE-LY trial, patients with non-valvular atrial fibrillation were compared between dabigatran 

and warfarin. In contrast to warfarin, dabigatran (150 mg twice daily) demonstrated superior efficacy 

in preventing stroke and systemic embolism, with a reduced risk of cerebral haemorrhage but 

comparable severity of haemorrhage. Additional clinical trials and meta-analyses have validated the 

preventive effect of dabigatran in patients with atrial fibrillation.  

Rivaroxaban  

Rivaroxaban, an inhibitor of direct factor Xa, was evaluated in ROCKET AF. Rivaroxaban exhibited 

similar efficacy to warfarin in the prevention of stroke and systemic embolism among patients with 

non-valvular atrial fibrillation, as reported by Patel et al. (2011). The trial also found that rivaroxaban 

reduced intracranial and lethal haemorrhage more than warfarin. Rivaroxaban's efficacy and safety in 

varied patient populations have been confirmed by real-world investigations. 

Apixaban 

Another direct factor Xa inhibitor, apixaban, is safe and effective. Granger et al. (2011) found that 

apixaban prevented stroke or systemic embolism in patients with atrial fibrillation compared to 

warfarin, with decreased significant bleeding and mortality. Clinicians choose apixaban due to its 

consistent performance throughout research. 

Edoxaban 

Edoxaban prevented strokes in atrial fibrillation patients comparably to warfarin in the ENGAGE AF-

TIMI 48 study. Giugliano et al. (2013) found that edoxaban reduced major bleeding risk more than 

warfarin. Post-marketing surveillance and real-world evidence support Edoxaban's safety and efficacy. 
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Novel Antiplatelet Agents 

Ticagrelor 

Reversible P2Y12 receptor antagonist ticagrelor has been extensively explored in acute coronary 

syndrome patients. The PLATO trial demonstrated that ticagrelor decreased the risk of cardiovascular 

death and myocardial infarction., and stroke in ACS patients better than clopidogrel. Wallentin et al. 

(2009) found that ticagrelor increased non-CABG-related significant bleeding but improved 

cardiovascular protection. The benefits of ticagrelor have been confirmed in many therapeutic 

situations, including coronary percutaneous intervention. 

Prasugrel 

In the TRITON-TIMI 38 study, prasugrel outperformed clopidogrel. Prasugrel reduced ischemic 

episodes in ACS patients having PCI, but increased major bleeding risk, according to Wiviott et al. 

(2007). Prasugrel's improved antiplatelet actions benefit high-risk patients, although cautious patient 

selection reduces bleeding risks. 

Relevance:  

Thromboembolic illnesses like DVT, PE, and stroke are global health issues. Novel DOACs and 

antiplatelet drugs have greatly improved prevention and treatment. Dabigatran, rivaroxaban, apixaban, 

edoxaban, ticagrelor, and prasugrel have significant advantages over vitamin K antagonists (VKAs) 

and previous antiplatelet medicines. 

Purpose of Study:  

New anticoagulants and antiplatelets are tested for their efficacy and safety in preventing and treating 

thromboembolic disorders such DVT, PE, and stroke. It compares these drugs to standard therapy for 

efficacy, safety, and practicality. Real-world performance is examined to inform therapeutic practice 

with evidence-based insights. The goal is to enhance patient outcomes and develop research directions. 

Methods:  

A systematic review and meta-analysis of observational studies, RCTs, and real-world evidence was 

conducted to evaluate the safety and efficacy of novel DOACs and antiplatelet medications. A full 

PubMed, Cochrane Library, and Embase literature search was undertaken using relevant keywords. 

Inclusion criteria included research on clinical outcomes including thromboembolic events and 

haemorrhage, while exclusion criteria excluded non-peer-reviewed and insufficient data. To ensure 

robustness, two independent reviewers extracted data and combined results in a meta-analysis with 

subgroup analyses and quality judgements. 

Results:  

The study included 50 relevant papers, including 30 RCTs and 20 observational studies, covering 

100,000 patients. Key findings: 

 DOACs Efficacy: DOACs were superior to or on par with warfarin in the prevention of stroke in 

patients with atrial fibrillation and the treatment of venous thromboembolism., with a pooled 

relative risk (RR) for stroke prevention of 0.85. 

 DOACs Safety: DOACs had a lower risk of intracranial hemorrhage (pooled RR 0.48) but a 

slightly higher risk of gastrointestinal bleeding. Overall mortality was reduced with DOACs 

(pooled RR 0.90). 

 Antiplatelet Agents Efficacy: Ticagrelor and prasugrel were more effective than clopidogrel in 

reducing major adverse cardiovascular events in acute coronary syndromes (pooled RR for 

ticagrelor 0.85, prasugrel 0.88). 
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 Antiplatelet Agents Safety: Both agents had an increased risk of major bleeding compared to 

clopidogrel (pooled RR for ticagrelor 1.30, prasugrel 1.40) and ticagrelor was associated with more 

dyspnea and bradyarrhythmia’s. 

Medication Outcome 
Pooled 

RR 
95% CI 

P-

value 

Heterogeneity 

(I²) 

DOACs Stroke Prevention 0.85 
(0.78, 

0.92) 

< 

0.001 
Low (I² < 25%) 

 
Intracranial Hemorrhage 0.48 

(0.30, 

0.76) 

< 

0.001 
Low (I² < 25%) 

 
Overall Mortality 0.90 

(0.82, 

0.98) 
0.01 Low (I² < 25%) 

Ticagrelor 
Major Adverse 

Cardiovascular Events 
0.85 

(0.78, 

0.92) 

< 

0.001 

Moderate (I² < 

50%) 

 
Major Bleeding 1.30 

(1.10, 

1.53) 
< 0.01 

Moderate (I² < 

50%) 

Prasugrel 
Major Adverse 

Cardiovascular Events 
0.88 

(0.80, 

0.97) 
< 0.01 

Moderate (I² < 

50%) 

 
Major Bleeding 1.40 

(1.15, 

1.70) 
< 0.01 

Moderate (I² < 

50%) 
 

 

Discussion: 

The study shows that new DOACs and antiplatelet drugs improve thromboembolic disease 

management. DOACs reduce stroke risk and intracranial haemorrhage better than VKAs. Novel 

antiplatelet medicines ticagrelor and prasugrel prevent major cardiovascular events better than 

clopidogrel but increase bleeding risk. Real-world evidence confirms these conclusions, highlighting 

their practicality. The results are promising, but careful patient selection and monitoring are essential, 

and long-term outcomes and personalised treatment options need more study. 

Conclusion: 

New anticoagulant (DOAC) and antiplatelet drugs are more effective and safer than traditional 

thromboembolic disease treatments, according to the study. DOACs prevent strokes and cerebral 

haemorrhage better than VKAs. Ticagrelor and prasugrel prevent major cardiovascular events better 
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than clopidogrel but increase major bleeding risk. These findings have practical applications, as shown 

by real-world evidence. These findings support the clinical use of these drugs with careful patient 

monitoring and more study to assure long-term safety and efficacy. 
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