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Abstract 
Atrial fibrillation (AF) is a common problem with the way 

the heart beats that makes you more likely to have a stroke 

or a systemic embolism. People with AF need 

anticoagulation treatment to make sure they don't have a 

stroke. Direct oral anticoagulants (DOACs) are now the 

most popular choice since they are safe, effective, and 

simple to use. People with AF are often given apixaban and 

rivaroxaban as DOACs, but there is ongoing discussion 

about how well and safely they work compared to each 

other. These studies include randomized controlled trials, 

observational studies, and meta-analyses. The goal of the 

review is to give a full picture of how well and safely 

apixaban and rivaroxaban work for people with AF. We 

check how well it works by looking at things like the 

number of deaths, strokes, and major bleeds. We also look 

at events that are important for safety, such as blood in the 

brain or intestines. We also talk about the treatments that 

can be chosen, like the type of patient, dose plans, and 

cost. Aside from being safer than other blood thinners,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

apixaban and rivaroxaban both work well to stop strokes. 

In real life, though, small differences in the risk of bleeding 

and other side effects could change the medicine that is 

chosen. Before doctors can pick the best anticoagulation 

treatment for AF patients that will improve their health 

and quality of life, they need to know a lot about how 

apixaban and rivaroxaban compare in terms of how well 

they work and how safe they are. 

Keywords: Apixaban, Rivaroxaban, Atrial fibrillation (AF), Direct oral 

anticoagulants. 

 

 

Introduction 

Around 1% of adults in North America experience atrial fibrillation 
(AF) (Miao et al., 2020) . Up to 20% of people with AF may get 
ischemic stroke, which can result in significant disability (Chen et 
al., 2021; Yang et al., 2020) morbidity, and mortality. Oral 
anticoagulants reduce the likelihood of stroke and other systemic 
emboli by as much as 70% and are advised for the majority of 
patients with AF (Hill et al., 2020). Direct oral anticoagulants 
(DOACs) are being increasingly favored over warfarin due to their 
enhanced effectiveness (Fu et al., 2024; Rutherford et al., 2020), 
safety, and user-friendly nature. Apixaban and rivaroxaban are the 
predominant choices for treating AF among the four approved 
DOACs(Yang et al., 2020). This review aims to compare Apixaban  
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and Rivaroxaban for AF Patients. The ARISTOTLE (Apixaban 
Versus Warfarin in Patients With AF)  trial found that patients who 
were randomly assigned to apixaban had reduced occurrences of 
stroke (Bonde et al., 2020), hemorrhage, and all-cause death (Aslan 
& Yildirim, 2022). The ROCKET-AF trial shown that rivaroxaban 
was equally effective as warfarin in preventing strokes in patients 
with nonvalvular AF. Additionally, rivaroxaban was found to have 
a decreased incidence of intracranial and fatal hemorrhage 
compared to warfarin (Lin et al., 2020). Randomized trials directly 
comparing apixaban with rivaroxaban have not yet been concluded, 
however they are currently in progress (Perreault et al., 2021).  
Apixaban may have a lower risk of stroke and embolic events 
(Perreault et al., 2021) (hazard ratio [HR], 0.77 [95% CI, 0.56 to 
1.06]) and a reduced risk of major bleeding (HR, 0.68 [CI, 0.52 to 
0.90]) compared to rivaroxaban (O’Kane et al., 2022). The reduced 
peak anti-factor Xa levels observed in patients treated with apixaban 
could potentially contribute to the decreased incidence of major 
bleeding (Perreault et al., 2022). Conversely, the elevated trough 
levels of apixaban may be responsible for the lower occurrence of 
stroke and systemic embolism (Grymonprez et al., 2023). These 
suggested mechanisms are reinforced by a recent examination of 
individuals with nonvalvular AF, which demonstrated a decrease in 
the highest level of prothrombin time (a measurement linked to 
anticoagulant activity)(Stanifer et al., 2020)  and an increase in the 
lowest level of prothrombin time when comparing apixaban to 
rivaroxaban (Jaksa et al., 2022). Apixaban is perhaps a safer and 
more efficacious option compared to rivaroxaban for the treatment 
of nonvalvular AF (Abdullah et al., 2021).  
AF is a significant worldwide public health issue due to its rising 
prevalence (Agnelli et al., 2020)  and its correlation with heightened 
risks of stroke, dementia, heart failure, and mortality (Healey et al., 
2024). Vitamin K antagonists (VKAs) have traditionally been the 
primary treatment for preventing strokes in patients with (AF) 
(Stanifer et al., 2020). However, their effectiveness is hindered by 
several problems, including potential interactions with other drugs, 
a narrow range of safe and effective dosages (Ray et al., 2021), and 
the requirement for lifelong monitoring of anticoagulation levels 
due to significant variations between patients and even within 
individual patients (Pokorney et al., 2022).  
A significant constraint of Warfarin is the restricted duration inside 
the therapeutic range (TTR) that can be measured by INR (McBane 
II et al., 2020). Randomized control trials have determined that the 
International Normalized Ratio (INR) fell within the desired range 
of around 36-68% (Koehl et al., 2020). Aspirin and clopidogrel have 
been utilized as alternative options to warfarin for the purpose of 
preventing strokes (Zeitouni et al., 2020). A meta-analysis of six 
trials has demonstrated that aspirin decreased the likelihood of 
stroke by 22%. Currently in progress A clinical research 
investigating the combined use of aspirin and clopidogrel 

demonstrated a 28% reduction in the risk of stroke (Zeitouni et al., 
2020). However, this treatment also resulted in an elevated risk of 
significant bleeding both within and outside the brain (Stanifer et 
al., 2020). 

I.Apixaban: General aspects and mechanism of action 
Apixaban is a drug that can suppress factor Xa (Fernandez et al., 
2020), which is a key component in blood clotting. It does this by 
directly and specifically targeting factor Xa and can be reversed if 
needed (Wang et al., 2023). Pre-clinical investigations have 
thoroughly examined its efficacy in preventing arterial and venous 
thrombosis (Dawwas et al., 2022). Apixaban is highly effective in 
preventing both arterial and venous thrombosis when administered 
at levels that maintain hemostasis (Mavrakanas et al., 2020). It is a 
powerful inhibitor of both free and cell-bound factor Xa and 
activated prothrombinase. Apixaban rapidly inhibits factor Xa 
(Mamas et al., 2022), although it does not directly affect platelet 
aggregation (Mamas et al., 2022). However, it indirectly inhibits this 
process by lowering thrombin synthesis (Rutherford et al., 2020). 
Factor Xa is a desirable target for anticoagulation (Woller et al., 
2022) as it plays a crucial role in the coagulation cascade and 
regulates the production of thrombin (Figure 1) (Piccini et al., 
2022). Activation of a single molecule of factor Xa results in the 
production of 1000 molecules of FIIa (Chiv et al., 2024). Factor Xa 
inhibition reduces the generation of thrombin, but does not impact 
its activity (Piccini et al., 2022), therefore maintaining hemostasis 
and perhaps decreasing the risk of bleeding in clinical settings (Lau 
et al., 2022). Factor Xa inhibitors may be more effective and safer 
than thrombin due to the limited roles of factor Xa outside the 
coagulation cascade (Hanni et al., 2020).  

II.Pharmacokinetics 
Apixaban exhibits high bioavailability (Wetmore et al., 2022), with 
pre-clinical research indicating that it achieves its maximum plasma 
concentration around 3 hours after being administered 
(Whitehouse et al., 2022). Its estimated bioavailability is roughly 43-
46% (Whitehouse et al., 2022).  Apixaban's absorption remains 
unaffected by the presence of meals (Labovitz et al., 2021). The 
metabolism of apixaban has been shown to involve O-
demethylation, hydroxylation, and sulfation of hydroxylated O-
dimethyl apixaban (Labovitz et al., 2021). The estimated terminal 
half-life of apixaban is 8-13 hours. Apixaban does not significantly 
inhibit or induce cytochrome P450 enzymes (Geisler et al., 2023), 
which reduces the likelihood of drug-drug interactions (Jakowenko 
et al., 2020). The results of experiments using human cDNA-
expressed P450 enzymes and P450 enzyme inhibitors showed that 
the main enzyme responsible for the oxidative metabolism of 
apixaban is CYP3A4/5, with a smaller contribution from CYP1A2 
and CYP2J2 (Jakowenko et al., 2020).  
Based on these findings, it is expected that CYP3A4 and CYP3A5 
play a significant role in the metabolism of apixaban (Bonde et al., 
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2020). Apixaban undergoes metabolism mostly in the liver and 
intestines (Cohen et al., 2021), as evidenced by its metabolism in 
human intestinal microsomes but not in kidney microsomes 
(Cohen et al., 2021). Pre-clinical research have shown that apixaban 
has several mechanisms by which it is eliminated (Cohen et al., 
2021). Apixaban is mostly eliminated through the kidneys, with 
approximately 25% of the drug being excreted in the urine (Agnelli 
et al., 2022). Additionally, a significant portion (55%) of the drug is 
eliminated through the feces (Mahe et al., 2022), and biliary 
excretion also plays a role in the drug's elimination (Mokadem et 
al., 2021). Apixaban may be a more effective treatment choice for 
those with liver or kidney problems due to its ability to be 
eliminated through several pathways (Mokadem et al., 2021).  
Dabigatran, which received FDA approval for the prevention of 
stroke in individuals with AF Rivaroxaban Chen et al. (2021)), 
which has been recently approved by the FDA as an alternative 
anticoagulant for patients with AF (McBane II et al., 2024), is 
excreted through the kidneys to the extent of 80%. It has a dual 
mode of elimination (McBane II et al., 2024), with one-third of the 
active drug being excreted unchanged through the kidneys Attelind 
et al. (2022), while the remaining two-thirds are eliminated by the 
liver (Xu et al., 2023). Apixaban is a comparatively safer choice for 
individuals with renal insufficiency when compared to the other 
two newer anticoagulants (Healey et al., 2024). This is due to its 
ability to be eliminated by numerous pathways (de Vries et al., 
2020). Contrary to dabigatran, the absorption of this medication is 
not influenced by the presence of meals (Jansson et al., 2020). 

III.Apixaban for prevention in AF 
The AVERROES trial, released in February 2011, was the initial 
significant clinical study that examined the effectiveness of 
apixaban in comparison to aspirin for preventing strokes in 
individuals with AF (Rutherford et al., 2020). The study was a 
randomized, multicenter, double-blind clinical trial involving 5599 
patients with AF who had a higher risk of stroke and were not good 
candidates for VKA therapy (Mamas et al., 2022). The majority of 
participants in the apixaban group were administered a dosage of 5 
mg twice daily (Mavri et al., 2021). Approximately 6% of the 
patients in the apixaban group had their dosage decreased to 2.5 mg 
twice daily (Fralick et al., 2020).  
Additionally, the study also assessed secondary outcomes such as 
overall mortality and hospitalization resulting from cardiovascular 
causes (Stanifer et al., 2020). The main safety measure examined in 
the study was major bleeding, which was defined as clinically 
evident bleeding accompanied by one or more of the following 
criteria: a decrease in hemoglobin level of 2 g per deciliter or more 
within 24 hours de Vries et al. (2020), bleeding necessitating 
transfusion of 2 or more units of packed red blood cells, any 
bleeding at critical sites (such as intracranial, intraspinal, 
intraocular(Bonde et al., 2020), intraarticular, intraocular, 

pericardial, intramuscular with compartment syndrome, or 
retroperitoneal), or fatal bleeding (Labovitz et al., 2021)). 

IV.Future of Apixaban 
Based on the positive results of the AVERROES and ARISTOTLE 
trials, apixaban shows potential as a new and effective anticoagulant 
for preventing stroke in patients with AF (Mokadem et al., 2021). 
Across the different major categories of patients (Ansell et al., 
2022), there was a consistent and sustained drop in primary efficacy 
outcomes. Apixaban demonstrates a favorable side-effect profile 
(Chen et al., 2021), as seen by a decreased rate of discontinuation 
compared to warfarin. Apixaban demonstrates superior efficacy 
compared to warfarin in preventing strokes (McBane II et al., 2024), 
while also significantly reducing the risk of bleeding. Presently, 
there exist two substitute oral anticoagulants to warfarin (Miao et 
al., 2020), namely the direct thrombin inhibitor dabigatran and the 
factor Xa inhibitor rivaroxaban (Attelind et al., 2022). The FDA 
advisory group recently endorsed Rivaroxaban as a prospective 
treatment for stroke prevention in people with AF ((Xu et al., 2023). 
Each of these medicines, such as apixaban, has the significant 
benefit of convenience as they do not necessitate anticoagulation 
monitoring (Healey et al., 2024).  
The Randomized Evaluation of Long-Term Anticoagulation 
Therapy trial (RE-LY) assessed the efficacy of dabigatran (de Vries 
et al., 2020). The trial found that the 150 mg twice daily dose of 
dabigatran reduced the occurrence of stroke and systemic 
embolism, while maintaining a comparable rate of bleeding 
(Jansson et al., 2020). However, it is important to note that 
dabigatran was associated with a higher incidence of 
gastrointestinal bleeding Rutherford et al. (2020). Dabigatran was 
also observed to have a greater incidence of dyspepsia (11.8% of 
patients in the 110 mg dose group (Mamas et al., 2022), 11.3% of 
patients in the 150 mg dose group) compared to warfarin (5.8% of 
patients) (Mavri et al., 2021). 
This could be due to the composition of dabigatran, which has a 
tartaric acid component that enhances absorption in the intestines 
(Fralick et al., 2020). The best bioavailability of dabigatran demands 
a low pH (Ray et al., 2021), which may also contribute to a higher 
occurrence of gastrointestinal bleeding. Apixaban demonstrated a 
reduced incidence of gastrointestinal bleeding compared to 
warfarin (Ray et al., 2021), and this lower bleeding rate was 
consistently observed across different age groups. Apixaban is 
excreted by the kidneys at a rate of around 25% (McBane II et al., 
2020), while dabigatran is excreted at a rate of 80% (Koehl et al., 
2020). This indicates that apixaban may be a comparatively safer 
anticoagulant for people with kidney problems (Zeitouni et al., 
2020). 
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V.Real-World Use of Apixaban for Stroke Prevention in Atrial 
Fibrillation 
The introduction of nonvitamin K antagonist oral anticoagulants 
(NOACs) has significantly changed the use of oral anticoagulant 
(OAC) therapy for stroke prevention in AF(de Vries et al., 2020). 
These NOACs offer comparable effectiveness, safety, and 
convenience compared to vitamin K antagonists like warfarin (de 
Vries et al., 2020). There are currently four NOACs (novel oral 
anticoagulants) approved for clinical usage (Fernandez et al., 2020). 
These include dabigatran, a direct thrombin inhibitor, as well as 
rivaroxaban, apixaban, and edoxaban, which are oral factor Xa 
inhibitors (Wang et al., 2023). The prevalence of postmarketing 
observational real-world studies (RWS) has closely mirrored the 
chronological order in which these medications were introduced to 
the market. Relative to clinical trials (Dawwas et al., 2022), real-
world studies (RWS) use smaller, less carefully chosen groups of 
participants (Mavrakanas et al., 2020), which aids in 
comprehending the impact of NOACs in particular clinical 
scenarios or condition (Bonde et al., 2020). 
However, a significant number of patients who are suitable 
candidates for the use of NOACs are prescribed a lower dosage, 
which is not in accordance with the recommended dosage stated on 
the prescription for this reduced dosage treatment (Cohen et al., 
2021). According to the analysis conducted in the ORBIT-AF II, 
9.4% of patients received insufficient doses of NOACs (novel oral 
anticoagulants), with up to 11.8% of apixaban users being 
prescribed reduced doses (W. Ageno et al., 2021). The use of 
reduced doses was found to be linked to a higher occurrence of 
major adverse outcomes(Walter Ageno et al., 2021). A larger 
percentage of patients receive treatment with the reduced dose, and 
findings indicate that treating patients with apixaban at a reduced 
dose is linked to poorer outcomes (Agnelli et al., 2022). 
 The surprise discovery was that a lower dosage of apixaban proved 
to be more effective than dabigatran (Mahe et al., 2022). There is a 
scarcity of evidence about direct or indirect comparisons of 
different lower dose NOACs (Mokadem et al., 2021), hence these 
findings must be evaluated with caution. It is important to take into 
account the fact that published research are based on real-world 
observations (Ansell et al., 2022), which means that there may still 
be some remaining factors that could influence the results (Chen et 
al., 2021). In addition, patients who are prescribed a low or reduced 
dose in RWS may be older and frailer due to the presence of various 
comorbidities (McBane II et al., 2024). 

VI.Effectiveness and Safety of Apixaban in over 3.9 Million People 
with Atrial Fibrillation 
Anticoagulation is the primary focus for preventing stroke in 
individuals with AF and is a key aspect of the recommended care of 
AF according to guidelines (Miao et al., 2020). The effectiveness of 
direct-acting oral anticoagulants (DOACs) compared to warfarin 

has been the subject of significant interest during the past decade 
(Attelind et al., 2022).  DOACs have generally, but not always, 
shown favorable results in terms of stroke and death Xu et al. 
(2023). Currently, direct oral anticoagulants (DOACs) are 
preferred over warfarin for preventing strokes in patients with AF 
because they have a better safety record in terms of cerebral 
hemorrhage (all DOACs) and severe bleeding (certain DOACs) 
Healey et al. (2024). Nevertheless, reaching a consensus on the most 
advantageous Direct Oral Anticoagulant (DOAC) in terms of both 
effectiveness and safety is difficult, mostly due to the absence of 
trials directly comparing these medications Healey et al. (2024) 
There is a large amount of real-world data available on the safety, 
and to a lesser extent, the effectiveness of DOACs Piccini et al. 
(2022). However, the differences in the groups of people studied, 
the criteria used to include or exclude participants, and the 
statistical methods employed have led to conflicting results and 
various unresolved concerns (Mentias et al., 2020). 
 
Moreover, our comprehension of the possible influence of 
geographical region, study design, and age on these outcomes is 
insufficient (Al Sulaiman et al., 2022). By addressing these 
deficiencies in the existing body of data, healthcare providers and 
patients will be able to make more informed decisions based on 
solid evidence when choosing a direct oral anticoagulant (DOAC) 
for stroke prevention in individuals with AF (O’Kane et al., 2022) 
 
The objective of this systematic review and meta-analysis was to 
evaluate the efficacy and safety of apixaban ((Gulilat et al., 2020), 
the most frequently prescribed direct oral anticoagulant (DOAC), 
with other DOACs and vitamin K antagonists (VKA) such as 
warfarin (Xu et al., 2023). Initially, our objective was to ascertain 
whether apixaban had superior efficacy (in terms of reducing stroke 
and mortality) and safety (in terms of reducing severe bleeding) 
compared to dabigatran (Suzuki et al., 2020).rivaroxaban (Lau et al., 
2020), edoxaban, and VKAs for patients diagnosed with AF 
(Grymonprez et al., 2023). 

VII.Role of rivaroxaban in the management of atrial fibrillation 
AF continues to be the most common long-lasting abnormal heart 
rhythm that causes substantial illness and death (Guimarães et al., 
2020). Estimates indicate that its prevalence is on the rise (Bonaca 
et al., 2020).  AF is a persistent condition that leads to the stagnation 
of blood in the left atrium (Connolly et al., 2022).  
This condition is closely linked to a higher likelihood of developing 
blood clots in the left atrium (De Vriese et al., 2021), which can then 
travel to the brain and cause a stroke or blockage in the systemic 
arteries (Ramacciotti et al., 2022). The primary objectives of treating 
AF are to prevent thromboembolic consequences (Ramacciotti et 
al., 2022), such as stroke or systemic embolism (SE), and to relieve 
symptoms. Current guidelines advise that the management of 
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patients with AF should consider their specific requirements and 
preferences, with clinicians providing patients with a customized 
care plan (Ray et al., 2021). This is a method of stroke prevention 
that is focused on evaluating and managing risks, as well as a 
thorough examination of the available solutions for preventing 
blood clots (Ashton, Kerolus‐Georgi, et al., 2021) . 
Non-vitamin K oral anticoagulants (NOACs), such as rivaroxaban, 
apixaban, edoxaban, and dabigatran, are drugs that inhibit factor 
Xa or directly inhibit thrombin (Male et al., 2020). These drugs have 
predictable effects on the body and do not require monitoring 
(Ashton, Mudarris, et al., 2021). As a result, they are a highly 
appealing alternative to vitamin K antagonists (VKA). Since being 
introduced in the UK in 2008 (Planquette et al., 2022), primarily for 
preventing blood clots in deep veins, prescriptions for NOACs have 
considerably risen (Planquette et al., 2022). As a result, NOACs now 
make up the bulk of prescriptions for oral anticoagulants (Esmaeili 
et al., 2021). In 2015, Non-Vitamin K Oral Anticoagulants 
(NOACs) comprised 56.5% of all prescriptions for Oral 
Anticoagulant (OAC) medications (Esmaeili et al., 2021). Among 
the NOACs, rivaroxaban was the most commonly given, followed 
by apixaban and dabigatran (Spyropoulos et al., 2020).  

VIII.Mode of action of rivaroxaban 
Rivaroxaban is an oral anticoagulant that directly inhibits factor Xa 
(Spyropoulos et al., 2020).  Factor Xa is generated through both the 
intrinsic and extrinsic coagulation pathways and serves as the step 
that limits the rate of thrombin production (Figure 2) (Bainey et al., 
2020). Factor Xa is potentially a superior target compared to 
thrombin due to its limited involvement in processes other than 
coagulation (Ageno, Beyer Westendorf, et al., 2022). Consequently, 
inhibiting factor Xa may result in a reduced occurrence of adverse 
effects (Speed et al., 2020). Rivaroxaban functions as an 
anticoagulant by specifically, directly, and reversibly obstructing 
free and clot-associated factor Xa in human plasma, without 
attaching to antithrombin (Fernandez et al., 2021). This leads to the 
suppression of the transformation of factor II (prothrombin) into 
factor IIa (thrombin) (Young et al., 2020). Rivaroxaban exhibits a 
selectivity that is 100,000 times greater for factor Xa compared to 
other biological proteases (Rutherford et al., 2020) including 
thrombin plasmin, factor VIIa, factor IXa, and activated protein C 
(Ageno, Bertù, et al., 2022). It does not directly affect platelet 
aggregation (Samama et al., 2020). Rivaroxaban is very tolerable, 
exhibiting a consistent pharmacokinetic profile, and does not 
require laboratory monitoring (Samama et al., 2020).  

IX.Pharmacodynamics 
Rivaroxaban demonstrates excellent tolerability in healthy human 
individuals, exhibiting a prompt initiation of its effects and a direct 
relationship between dosage and its pharmacodynamics and 
pharmacokinetics (Tittl et al., 2021). Studies published over ten 

years ago indicate that rivaroxaban at doses ranging from 5 to 80 
mg inhibits factor Xa by 20% to 61% (Bonde et al., 2020) 
 The highest level of inhibition was observed between 1 and 4 hours 
after injection, and these effects persisted for a duration of 5 to 12 
hours (De Vriese et al., 2021). Both prothrombin time (PT) and 
activated partial thromboplastin time (aPTT) were shown to be 
extended in a manner that depended on the dosage (De Vriese et 
al., 2021). The PT was extended by a factor of 1.3–2.6 compared to 
the initial value, while the aPTT was extended by approximately 1.5 
times compared to the initial value (Jansson et al., 2020) . The 
aforementioned values were attained within a time frame of 1 to 4 
hours subsequent to the administration of rivaroxaban (Jansson et 
al., 2020).  

X.Pharmacokinetics 
Rivaroxaban is promptly and nearly completely absorbed upon oral 
treatment (Ray et al., 2021). The 10 mg tablet dose achieves peak 
plasma concentrations (Cmax) and has a bioavailability of 80%–
100% (Chen et al., 2021).  Food intake at this dose did not have an 
impact on the area under the curve (AUC) (Rutherford et al., 2020).  
However, the rate at which a 20 mg pill is absorbed and becomes 
available for use by the body seems to decrease when taken without 
food (Rutherford et al., 2020). Nevertheless, while the body is in a 
fed state, the concentration of rivaroxaban tends to increase   (Hill 
et al., 2020). The pharmacokinetics of rivaroxaban do not seem to 
be influenced by the specific type of food ingested. Roughly 90% of 
rivaroxaban is bound to proteins, and its volume of distribution is 
approximately 1.36 liters per kilogram (Lin et al., 2020) 
 
Rivaroxaban undergoes hepatic metabolism mostly by cytochrome 
P450 isoenzyme 3A4, without significant formation of active 
circulating metabolites (Alberts et al., 2020). The excretion of this 
substance occurs through two modes: renal elimination and a 
minor quantity through the fecal and biliary channels (Hanon et al., 
2021). Around 14% to 31% of the medication is eliminated in the 
urine without undergoing any changes (Escobar-Cervantes et al., 
2023). The elimination half-life of Rivaroxaban, administered at 
dosages ranging from 5 mg daily to 30 mg twice daily, is 5-9 hours 
(Rivera-Caravaca et al., 2023). Rivaroxaban, when given to patients 
who are over 75 years old, have renal insufficiency (creatinine 
clearance below 50 mL/minute), low body weight (less than 50 kg) 
(Rivera-Caravaca et al., 2023). or moderate hepatic disease (Child-
Pugh class B), has been found to result in decreased renal clearance 
(Matoba et al., 2021). Higher concentration (AUC), and increased 
factor Xa inhibition (Lau et al., 2022)  This suggests that dosage 
adjustments may be required for these patients (Hernandez et al., 
2020). 
This molecule exhibits selective, reversible, and direct binding to 
the active site of factor Xa (Costa et al., 2020), thereby inhibiting its 
interaction with substrates. This molecule is the sole representative  
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Figure 1. Mechanism of action of Apixaban 
in the coagulation cascade. 

Figure 2. Mode of action of 
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of a novel category of compounds called oxazolidinediones 
(Mentias et al., 2020),  which have exceptionally high bioavailability. 
Rivaroxaban is a compound that is processed by the P-glycoprotein 
system and is moved across cell membranes (Weir et al., 2020).  
Rivaroxaban is not known to induce or inhibit any CYP system, but 
it is metabolized by CYP3A4 and CYP2J2 (Miao et al., 2020).  
Therefore, when potent inhibitors of these systems and of P-
glycoprotein (such as ketoconazole, itraconazole, or ritonavir) are 
used together with rivaroxaban, it leads to a 2.5-fold increase in the 
bioavailability of rivaroxaban (Guimaraes et al., 2021). When 
rifampicin, a potent inducer of these enzymatic systems, was 
introduced (Guimarães et al., 2020),  the bioavailability decreased 
by 50%. Food consumption leads to a delay in the time it takes for 
the drug to reach its highest concentration in the blood (by 
approximately 4 hours) and an increase in the highest 
concentration reached (by around 30%) (Tittl et al., 2021). Due to 
the fact that renal excretion is the primary method of eliminating 
rivaroxaban from the body, it is advisable to exercise caution when 
the creatinine clearance is less than 50 mL per minute (Bonde et al., 
2020).  It is recommended to administer a dose of 15 mg twice day 
during the initial weeks of treatment (De Vriese et al., 2021), 
followed by a daily dose of 15 mg afterward (Hua et al., 2021).  
Another factor influencing the removal of rivaroxaban from the 
body through the kidneys is the decrease in kidney function that 
occurs with advancing age (Hua et al., 2021).  Although aged 
patients have been found to have a two-fold increase in terminal 
elimination half-life (Fralick et al., 2020), there is no suggested need 
to alter the dosage based on age (Ray et al., 2021).  The available 
research indicates that there is a clear and direct relationship 
between the way the body processes rivaroxaban and its 
effectiveness as an anticoagulant (Ray et al., 2021). Therefore, there 
is no specific guideline recommending regular monitoring of 
rivaroxaban medication (Rutherford et al., 2020). 

XI.Rivaroxaban as an oral anticoagulant for stroke prevention in 
atrial fibrillation 
AF is the prevailing heart arrhythmia and a significant risk factor 
for stroke and systemic embolism (Rutherford et al., 2020). The 
incidence of AF in the general population of developed countries 
ranges from 1.5% to 2.0% (Hill et al., 2020). In the United States 
alone, over 2 million individuals are impacted by this disorder (Lin 
et al., 2020).  Individuals who are 40 years or older have a 25% 
chance of acquiring AF (Alberts et al., 2020). The typical age of 
patients with AF is between 75 and 85 years (Hanon et al., 2021) , 
and the occurrence of AF is around 10% in individuals aged 85 years 
and beyond. Patients with AF have a risk of stroke that is five times 
higher than that of the general population (Escobar-Cervantes et al., 
2023). Furthermore, AF is linked to a threefold rise in the 
occurrence of congestive heart failure, a risk that is particularly 

elevated in individuals aged 80 years and above (Rivera-Caravaca et 
al., 2023).  
 
Individuals with AF have a worse outlook when it comes to stroke, 
with a higher rate of medical and neurological problems and a 
greater risk of death throughout their hospital stay compared to 
individuals without AF(Konicki et al., 2020). Following an AF-
related stroke, over 50% of patients experience mortality within a 
year (Matoba et al., 2021). Additionally, among patients with AF 
who were hospitalized due to their first ischemic stroke, 60% of 
strokes resulted in disability and 20% were fatal (Lau et al., 2022). 
Due to the significant rise in the likelihood of stroke in patients with 
AF (Spyropoulos et al., 2020),  anticoagulants that focus on various 
elements in the coagulation cascade, such as the vitamin K 
antagonist (VKA) warfarin, have become the primary treatment for 
preventing stroke in people with nonvalvular AF (Ercisli et al., 
2021). Nevertheless, warfarin is linked to numerous constraints, 
such as the requirement for frequent coagulation monitoring 
(Ercisli et al., 2021). The impact of warfarin is modified by a 
multitude of interactions with food and drugs, as well as genetic 
variations, which can lead to an unpredictable reaction (Ageno, 
Beyer Westendorf, et al., 2022).  
As a result, target-specific oral anticoagulants have been developed, 
such as rivaroxaban (Speed et al., 2020), apixaban, edoxaban, and 
dabigatran etexilate (Fernandez et al., 2021), which specifically 
inhibit Factor Xa or thrombin (Young et al., 2020). 
Rivaroxaban directly hinders the activity of Factor Xa, which is 
present in both free form and linked to blood clots (Rutherford et 
al., 2020).  This action effectively stops the creation of new blood 
clots and prevents existing blood clots from growing larger (Ageno, 
Bertù, et al., 2022). Rivaroxaban is quickly absorbed from the 
gastrointestinal system and achieves maximum levels in the 
bloodstream within 2-4 hours (Samama et al., 2020).  The 
maximum suppression of Factor Xa activity, extension of 
prothrombin time (PT; using a sensitive thromboplastin reagent) 
(Bonaca et al., 2020), and elongation of activated partial 
thromboplastin time (which is less predictable) all take place 
around 2-3 hours after administration (Connolly et al., 2022). 
However, the measurements can differ depending on the reagents 
employed (De Vriese et al., 2021). Rivaroxaban exhibits a half-life 
of 5–9 hours in individuals who are in good health (Ramacciotti et 
al., 2022),  but in older patients, the half-life extends to 11–13 hours 
(Ray et al., 2021). 
 In addition, rivaroxaban has consistent pharmacokinetics and 
pharmacodynamics, and it has little interactions with both food and 
drugs (Ashton, Kerolus‐Georgi, et al., 2021).  Rivaroxaban is 
eliminated from the body by two different processes. One-third of 
the drug is excreted in the urine without any changes, (Male et al., 
2020), while two-thirds undergo metabolic breakdown in the liver 
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(Ashton, Mudarris, et al., 2021).  Half of the breakdown products 
are eliminated through the kidneys(Petzold et al., 2020), while the 
other half are eliminated through the hepatobiliary route 
(Planquette et al., 2022). Rivaroxaban has a high oral bioavailability 
of 80% to 100% at dosages of 2.5 mg and 10.0 mg (Connor et al., 
2020), regardless of whether it is taken on an empty stomach or with 
food. This high bioavailability remains consistent even at a dose of 
15.0 mg (Esmaeili et al., 2021).  The bioavailability and absorption 
of rivaroxaban decrease as the dosage increases (Spyropoulos et al., 
2020); however, this decline is less significant when the dose is 
consumed alongside meal(Spyropoulos et al., 2020).      
AF continues to be a substantial healthcare burden (Ercisli et al., 
2021), and it is projected to rise as the aging population of wealthy 
countries grows (Bainey et al., 2020). There is a demand for an oral 
anticoagulant that is both efficient and convenient, and does not 
necessitate regular monitoring of blood clotting, dosage 
modifications, (Ageno, Beyer Westendorf, et al., 2022) or dietary 
limitations. Rivaroxaban provides a therapy alternative and is 
approved in the United States and the European Union for 
preventing stroke and systemic embolism in people with 
nonvalvular AF (Speed et al., 2020). Rivaroxaban, at a dosage of 20 
mg once daily (or 15 mg once daily for individuals with a creatinine 
clearance of 30-49 mL/minute)(Speed et al., 2020), demonstrated 
noninferiority to warfarin in preventing stroke and systemic 
embolism in patients with nonvalvular AF and a moderate-to-high 
risk of stroke(Escobar-Cervantes et al., 2023). The incidence of 
severe bleeding, both major and nonmajor, was comparable 
between the two therapy groups (Escobar-Cervantes et al., 2023). 
However, the rivaroxaban group saw considerably fewer cases of 
intracranial hemorrhage (ICH) and fatal bleeding episodes 
compared to the warfarin group (Konicki et al., 2020). Analyses 
conducted on specific patient subgroups (Matoba et al., 2021), such 
as those with moderate renal impairment, elderly patients aged 75 
years or older (Lau et al., 2022), patients with a history of 
myocardial infarction, and patients with a history of stroke or 
transient ischemic attack (TIA) (Hernandez et al., 2020), have 
confirmed the overall findings of the ROCKET AF study (Costa et 
al., 2020). These analyses have shown that rivaroxaban is a suitable 
alternative to warfarin for reducing the risk of stroke and systemic 
embolism in a diverse range of patients with AF Although there is 
clear guidance on the use of rivaroxaban for preventing strokes in 
patients with nonvalvular AF (Weir et al., 2020).  There are still 
outstanding questions regarding the best timing to start the 
treatment after a stroke (Miao et al., 2020). 
 
 The GARFIELD (Global Anticoagulant Registry in the 
FIELD)(Guimaraes et al., 2021) registry is a comprehensive 
multinational database that gathers information on the real-life care 
and outcomes of patients who have recently been diagnosed with 

nonvalvular AF (Guimarães et al., 2020). This registry has the 
potential to offer useful knowledge regarding the most effective 
approaches and treatment choices for certain subgroups of patients 
(Tittl et al., 2021). 

XII.Association of Rivaroxaban vs Apixaban With Major Ischemic or 
Hemorrhagic Events in Patients with AF 
Approximately 3 million to 6 million individuals in the United 
States are affected with AF (Bonde et al., 2020), and it is anticipated 
that these figures will increase to 6 million to 16 million by the year 
2050 (De Vriese et al., 2021). AF significantly amplifies the 
likelihood of stroke by a factor of 5 and is estimated to be 
responsible for 15% of all strokes (Hua et al., 2021). Consequently, 
the administration of anticoagulant medication to prevent ischemic 
strokes is an essential aspect of managing this long-term condition 
(Jansson et al., 2020). Direct oral anticoagulants are the 
recommended anticoagulants for individuals with AF (Fralick et al., 
2020) due to their more predictable pharmacokinetics, greater 
simplicity of use, and equally good or superior clinical outcomes 
compared to vitamin K antagonists (Ray et al., 2021). Out of the 
four medicines in this category that have been approved for 
treatment in AF in the United States (Chen et al., 2021), rivaroxaban 
and apixaban are currently responsible for the majority of direct 
oral anticoagulant prescriptions. These two pharmaceuticals are 
given more often than warfarin(Rutherford et al., 2020) . 
The efficacy and safety of direct oral anticoagulants are intricately 
linked to plasma concentrations. Insufficient plasma 
concentrations fail to effectively prevent ischemic strokes or 
systemic embolisms (Rutherford et al., 2020), while excessively high 
concentrations elevate the risk of serious bleeding. Apixaban and 
rivaroxaban are reversible inhibitors of activated factor X (Xa) with 
similar elimination half-lives (Hill et al., 2020). However, apixaban 
requires twice-day dosing, while rivaroxaban only needs to be taken 
once daily (Lin et al., 2020). Therefore, there is a significant increase 
in the difference between the highest and lowest levels of 
rivaroxaban concentrations (Alberts et al., 2020). This raises 
concerns about the effectiveness and safety of this medication 
(Hanon et al., 2021). The contrasting clinical outcomes of 
rivaroxaban and apixaban could have significant health 
implications for the large population of patients who rely on these 
medications for long-term stroke prevention (Escobar-Cervantes et 
al., 2023). 
Conclusion  
This review looks at apixaban and rivaroxaban for people with AF 
and finds that both are good at lowering the risk of stroke, systemic 
embolism, and big bleeding events. However, apixaban is seen as a 
better choice because it works better at stopping big bleeding events, 
especially intracranial hemorrhage. It also has a more stable 
anticoagulant effect and less fluctuation in plasma levels, which 
makes it less likely that someone will take too little or too much. 
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However, treatment choices should be based on the patient's unique 
needs and preferences. This includes renal function, cost, and 
patient adherence. There needs to be more real-world data and 
long-term follow-up studies to confirm the results of the 
comparative effectiveness and safety studies. In conclusion, 
apixaban may have a better safety record with fewer problems with 
bleeding. Doctors should carefully compare the pros and cons of 
each drug. 
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