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Abstract

Direct Oral Anticoagulants (DOACs) are widely used for stroke prevention 
in non-valvular atrial fibrillation, treatment of deep venous thrombosis and 
pulmonary embolism, and prophylaxis of Venous Thromboembolism (VTE) 
after hip and knee surgery.  Apixaban, a Factor Xa inhibitor, is one of the most 
efficacious DOACs with some of the lowest bleeding rates. It has therefore been 
widely adopted into clinical practice. In the recent years, its usefulness has 
been tested outside traditional clinical paradigms in coronary artery disease, 
VTE in malignancy, and deep venous thrombosis prophylaxis in acute medical 
illnesses. Other off label uses include treatment of left ventricular thrombus and 
transient post procedural use in transcatheter aortic valve replacement and 
left atrial appendage occlusion device placement. This review systematically 
evaluates the clinical evidence and knowledge gaps in expanded clinical use 
of apixaban.
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Key Points

1. This article highlights the role of apixaban in various 
cardiovascular diseases.

2. The article will serve as a guide for all the health care 
providers to comprehensively review the data pertaining to the 
apixaban. 

3. Table 1 summarizes the indications, dosages, and approval 
of apixaban in various indications.

Introduction

Vitamin K Antagonists (VKA) have been used for anticoagulation 
in humans since 1954. However, due to various limitations like 
drug-drug interactions, drug-food interactions, narrow therapeutic 
window, and need for a regular blood test to monitor therapeutic 
effect, Direct Oral Anticoagulants (DOAC) have emerged as a 
potentially preferred alternative [1]. Apixaban, one of the most 
frequently prescribed DOACs, is a direct Factor Xa inhibitor that 
has been studied in various thromboembolic and atherothrombotic 
conditions. Factor Xa plays a key role in intrinsic and extrinsic 
coagulation pathways by downstream activation of thrombin [2]. 
Apixaban is a small molecule that reversibly inhibits both free and 
clot-bound Factor Xa [2]. It is administered orally, absorbed rapidly, 
has a 12-hour half-life (therefore dosed twice a day), and is excreted 
via biliary, intestinal, and renal pathways [3]. 

Till recently, its use was limited to stroke prevention in Non-
Valvular Atrial Fibrillation (NVAF) and treatment of deep venous 
thrombosis or venous embolism, but more evidence is emerging 
for a variety of conditions like coronary artery disease as well as 
for thromboprophylaxis. The purpose of this review is to provide a 
comprehensive overview of the various indications of apixaban use. 

Literature Search Criteria 
A review of literature was carried out from the PubMed database 

utilizing search terms, “oral anticoagulation,” “apixaban,” “new 
oral anticoagulants,” “randomized control trial,” “non-valvular 
atrial fibrillation,”“venous thromboembolism,” “pulmonary 
embolism,” “deep venous thrombosis,” “venous thromboembolism 
prophylaxis,” “coronary artery disease,” “venous thromboembolism 
associated with cancer,” “obesity,” “Post Transcatheter Aortic Valve 
Replacement (TAVR),” “Left ventricular thrombus,” “Heart Failure 
with Reduced Ejection Fraction,” “Left Atrial Appendage Occlusion 
(LAAO),” “Antiphospholipid Syndrome (APS),” “Kidney disease,” 
“Liver disease,” “Safety,” “Reversal,” and a combination of the above 
terms. The articles were then manually examined to exclude duplicate 
entries. Search was limited from November 2020 to March 2021 All 
the retrieved articles were in English language. Observational studies, 
personal opinions, editorials, correspondences, and perspective 
articles were excluded. Full text versions of the included articles were 
downloaded and evaluated by the authors to compile a narrative 
review of apixaban in cardiovascular disease management. Relevant 
details of the pharmacokinetic properties of the drugs were added 
to complete the drug profile independent of the above-mentioned 
literature search.

Stroke Prevention in Non-Valvular Atrial 
Fibrillation

Atrial fibrillation is one of the most common clinically manifested 
arrhythmias causing significant morbidity and mortality via systemic 
arterial thromboembolism, particularly stroke [3]. Traditionally, 
warfarin has been used for anticoagulation to prevent strokes in atrial 
fibrillation based on an elevated CHA2DS2-VASc score [4,5] while 
others receive aspirin.

The AVERROES (Apixaban versus Acetylsalicylic Acid [ASA] to 
Prevent Stroke in Atrial Fibrillation Patients Who Have Failed or Are 
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Unsuitable for Vitamin K Antagonist Treatment) trial demonstrated 
that apixaban compared to aspirin reduced the risk of stroke or 
systemic embolism by 55% (HR 0.45; 95% CI 0.32-0.62) without 
increasing the risk of major bleeding [6]. The ARISTOTLE (Apixaban 
for Reduction in Stroke and Other Thromboembolic Events in Atrial 
Fibrillation) trial subsequently showed that apixaban was not only 
non-inferior but in fact superior to warfarin in preventing stroke 
or systemic embolism with less bleeding and reduced mortality 
[7]. Specifically, in patients with atrial fibrillation and at least one 
additional risk factor for stroke, 5 mg twice daily of apixaban 
significantly decreased the risk of stroke and systemic embolism by 
21%, major bleeding by 31%, and death by 11%. The major stroke 
reduction effect was via hemorrhagic stroke prevention [7]. A dose 
adjustment of 2.5 mg twice daily was used in subjects with two out 
of the following three high-risk features: age ≥80 years, weight ≤60 
kg, or serum creatinine ≥1.5 mg per deciliter. The results of this trial 
led the Food and Drug Administration (FDA) to approve apixaban 
for stroke prevention in non-valvular atrial fibrillation in December 
2012 [5]. Due to increased risk of thromboembolic complications in 
patients with atrial fibrillation and mechanical valves with another 
DOAC, dabigatran [8,9], apixaban was never systematically tested 
in subjects with valvular atrial fibrillation (currently defined as the 
presence of mechanical heart valve or moderate-to-severe mitral 
stenosis). 

In the current American College of Cardiology (ACC)/American 
Heart Association (AHA)/Heart Rhythm Society (HRS) 2019 
focused update on 2014 guidelines, apixaban has been given a class I 
recommendation (level of evidence B)  [10] for stroke prevention in 
non-valvular atrial fibrillation with a CHA2DS2-VASc score of ≥2 in 
men and ≥3 in women [6]. In the 2014 ACC/AHA/HRS document, 
both sexes had a class I recommendation for use in CHA2DS2-VASc 
score ≥ 2 [7,11]. 

In a meta-analysis of phase-3 trials of DOACs, apixaban 
and dabigatran were found to be superior to warfarin in stroke 
prevention while rivaroxaban and edoxaban were non-inferior [12]. 
Further, apixaban and edoxaban had statistically lower rates of major 
bleeding compared to warfarin. Rates of major bleed with dabigatran, 
rivaroxaban, and warfarin were statistically similar. Thus, among 
all DOACs, only apixaban hasconsistently greater efficacy as well as 
safety compared to warfarin. 

Venous Thromboembolism Treatment 
Venous Thromboembolic (VTE) disease encompasses Deep 

Venous Thrombosis (DVT) and pulmonary embolism [8]. VTE has 
traditionally been treated with parenteral systemic anticoagulation 
transitioned to VKA for 6-12 months [13].

The AMPLIFY trial compared the safety and efficacy of apixaban 
10mg twice daily for seven days, followed by 5mg twice daily with 
subcutaneous enoxaparin dosed at 1mg/kg every 12 hours for five 
days followed by warfarin (goal INR 2-3) among patients with acute 
VTE. The primary efficacy outcome of this study was recurrent 
symptomatic VTE or VTE-related death, which occurred at 2.3% in 
the apixaban group and 2.7% in the conventional therapy group (RR 
0.84 [95% CI 0.60–1.18], P 0.001 for noninferiority). Major bleeding 
occurred in 0.6% of the apixaban arm and 1.8% in the conventional 
therapy group (RR 0.31 [95% CI 0.17–0.55], P,0.001 for superiority). 
Thus, apixaban was shown to be non-inferior to standard medical 
therapy for VTE and superior for bleeding risk reduction [14].

The AMPLIFY-EXT study further evaluated the extended use of 
apixaban for prophylaxis following the initial treatment for VTE. This 
study compared two doses of apixaban (2.5 mg and 5 mg, twice daily) 
with placebo in patients with VTE who had completed 6–12 months 
of anticoagulation therapy. The primary efficacy outcome was the 
composite of symptomatic recurrent VTE or all-cause death, which 

Indication Dosage& Duration of Treatment RCT evidence Net benefit Year of 
approval Region

Non-valvular atrial fibrillation

5 mg twice daily - indefinitely
2.5 mg twice daily if two of following:age ≥ 80 years, 
body weight ≤60 kg, serum creatinine ≥ 1.5mg/dL – 

indefinitely
Yes Yes 2013 USA and 

Europe

Venous thromboembolism treatment 10 mg twice daily for first seven days, then 5 mg twice 
daily indefinitely Yes Yes 2014 USA and 

Europe
Long-term reduction of venous 

thromboembolism risk 2.5 mg twice daily after six months of initial treatment for 
DVT or PE Yes Yes 2014 USA and 

Europe

Venous thromboembolism prophylaxis 
following hip/knee replacement surgery

2.5 mg twice daily for 35 days after hip replacement 
surgery

2.5 mg twice daily for 12 days after knee replacement 
surgery

Yes Yes 2014 USA and 
Europe

Venous Thromboembolism Prophylaxis in 
Acute Medical Illness 2.5 mg twice daily for 30 days Yes No - -

Treatment of Venous Thromboembolism with 
Cancer

10 mg twice daily for first seven days, then 5 mg twice 
daily indefinitely Yes Yes - -

Acute coronary syndrome 5 mg twice daily indefinitely Yes No
Acute coronary syndrome or PCI with co-

existing atrial fibrillation 5 mg twice daily indefinitely Yes Yes -

Left ventricular thrombus 5 mg twice daily indefinitely No - - -

Post TAVR 5 mg twice daily indefinitely No - - -

Post LAAO Closure 5 mg twice daily indefinitely No - - -

Table 1: Indications, Dosage and Approval of Apixaban (DVT-Deep venous thrombosis, PE-pulmonary embolism, LAAO-Left atrial appendage closure).
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occurred in 8.8% of the placebo group but only 1.7% in the apixaban 
2.5 mg (RR 0.19 [95% CI 0.11–0.33], P0.001) and 1.7% in the apixaban 
5 mg groups (RR 0.20 [95% CI 0.11–0.34], P0.001). There was no 
difference in the efficacy of apixaban 2.5 mg versus 5 mg; the RR was 
0.97 (95% CI 0.46–2.02). The rate of major bleeding was 0.5% in the 
placebo group, 0.2% in the 2.5 mg apixaban group (RR 0.49 [95% 
CI 0.09–2.64]), and 0.1% in the 5 mg apixaban group (RR 0.25 [95% 
CI 0.03–2.24]). This study established that extended anticoagulation 
with apixaban at either 2.5 mg or 5 mg twice daily dose reduced the 
risk of recurrent VTE without increasing major bleeding rate [15].

These results led to the approval of apixaban for VTE treatment 
by the FDA in 2012 [9]. Based on these data and the data on other 
DOACs, the American College of Chest Physicians, in their 10th 
version of guidelines, recommended to prefer treatment of acute 
DVT/PE with DOACs over VKAs [16,17].

A systematic review and meta-analysis comparing rivaroxaban 
with apixaban in patients with acute VTE found that while both had 
equivalent efficacy in preventing recurrent VTE, apixaban hada lower 
risk of major and minor bleeding events [18].

Postoperative Venous Thromboembolism 
Prophylaxis after Hip and Knee Surgery  

Venous Thromboembolism (VTE) is a serious complication 
after major orthopedic surgeries like hip and knee arthroplasty, and 
anticoagulants are used to prevent it. Low Molecular Weight Heparin 
(LMWH) for ten days was used as a standard of care after hip and 
knee arthroplasty based on the seventh American College of Chest 
Physicians recommendations on antithrombotic therapy [10] Thus 
clinical trials were conducted to see if DOACs like apixaban could 
replace LMWH to prevent VTE associated morbidity and mortality 
after orthopedic surgery [19].  

Apixaban was studied in two large Phase III clinical trials of 
patients undergoing total knee replacement - ADVANCE-1 and 
ADVANCE-2 [20,21]. In the ADVANCE-1 trial, apixaban 2.5mg 
daily was compared to enoxaparin 30mg subcutaneous twice daily. 
The primary efficacy outcome occurred in 9.0% of the patients in the 
apixaban arm and 8.8% of the enoxaparin arm (RR 1.02 [95% CI 0.78–
1.32], P0.06) [20]. The ADVANCE-2 trial had a different comparator 
arm and randomized patients to receive apixaban 2.5 mg twice daily 
or subcutaneous enoxaparin 40 mg once daily. The primary outcome 
occurred in 15% of patients in apixaban and 24% in enoxaparin arms 
(RR 0.62 [95% CI 0.51–0.74], P0.0001) [21]. This study established 
the non inferiority of apixaban for VTE prophylaxis after total knee 
replacement. A meta-analysis of three randomized trials of apixaban 
therapy compared with enoxaparin confirmed that apixaban was 
associated with a lower major bleeding risk than enoxaparin in apost-
op setting (OR 0.55 [95% CI 0.32–0.96], P0.034) [22].

The ADVANCE-3 trial confirmed lower rates of venous 
thromboembolism without increased bleeding with the use of 
apixaban 2.5mg daily when compared with enoxaparin 40mg twice 
daily subcutaneously among patients undergoing hip replacement. 
Efficacy outcomes (composite of asymptomatic or symptomatic DVT, 
nonfatal PE, or all-cause death) occurred in 1.5% in the apixaban arm 
versus 3.9% in the enoxaparin arm (RR 0.36 [95% CI 0.22–0.54], 
P0.001 for both non inferiority and superiority). Major and clinically 

relevant non-major bleeding occurred in 4.8% of the patients in the 
apixaban arm and 5.0% in the enoxaparin arm (absolute difference 
in risk, -0.2% [95% CI -1.4% to 1.0%], P=0.72) [23]. Results of 
ADVANCE-2 and ADVANCE-3 led to the FDA approval of 
apixaban to prevent DVT following hip and knee placement surgery 
in 2012 [16]. Based on this data of apixaban and evidence on other 
DOACs, the American College of Chest Physicians recommended 
postoperative VTE prophylaxis with DOACs over VKA sin the 10th 
version of guidelines. 

In a systematic review and meta-analysis comparing prolonged 
thromboprophylaxis with factor Xa inhibitors compared to short-
term LMWH twice daily in the post-operative setting, there is low 
to moderate evidence that apixaban is equally effective and safe. 
When compared to daily LMWH, apixaban appears to be a superior 
thromboprophylaxis option [24].

Venous Thromboembolism Prophylaxis in 
Acute Medical Illness 

The EXCLAIM (Extended Prophylaxis for Venous 
Thromboembolism in Acutely Ill Medical Patients with Prolonged 
Immobilization) trial had previously assessed the potential advantage 
of extended pharmacologic prophylaxis with enoxaparin beyond the 
hospitalization period among patients with acute illness. This study 
found that although the rates of VTE were lower with extended 
anticoagulation, there was a significant increase in major bleeding 
[25]. 

The ADOPT (Apixaban Dosing to Optimize Protection from 
Thrombosis) trial evaluated the role of apixaban to prevent VTE in 
acutely ill patients during hospitalization and in the extended period 
following discharge from the hospital. The primary efficacy outcome 
in this study was a 30-day composite of death related to venous 
thromboembolism, pulmonary embolism, symptomatic deep-vein 
thrombosis, or asymptomatic proximal-leg deep-vein thrombosis, 
as detected with the use of systematic bilateral compression 
ultrasonography on day 30. This outcome occurred 2.71% in the 
apixaban group and 3.06% in the enoxaparin group (RR 0.87; 95% 
CI 0.62 to 1.23; P0.44). Regarding the safety profile, by day 30, major 
bleeding had occurred in 0.47% of the patients in the apixaban group 
(15 of 3184 patients) and 0.19% of the patients in the enoxaparin 
group (6 of 3217 patients) (RR 2.58; 95% CI 1.02 to 7.24; P0.04). Thus, 
this study concluded that an extended course of thromboprophylaxis 
with apixaban was not superior to a shorter course with enoxaparin 
in acutely ill patients. Also, apixaban was associated with significantly 
more major bleeding events than was with enoxaparin [26]. Apixaban 
is therefore not recommended routinely for the treatment of acute 
medical illness due to significant major bleeding events – in these 
cases, low molecular weight heparin, low-dose unfractionated 
heparin is the is the approved pharmacotherapy of choice. 

Coronary Artery Disease 
Patients with established cardiovascular disease remain at high 

risk for recurrent cardiovascular events. While anticoagulation 
with VKA reduces the incidence of recurrent ischemic events after 
myocardial infarction, bleeding risk is also increased when added to 
aspirin or with aspirin and clopidogrel [27]. APPRAISE (Apixaban 
for Prevention of Acute Ischemic Events),a phase II dose finding trial, 
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found that among patients with acute coronary syndromes when used 
in conjunction with aspirin or aspirin and clopidogrel, 10 mg a day 
of apixaban resulted in fewer ischemic events without a significant 
increase in bleeding [28].

The subsequent phase III clinical trial, APPRAISE-2, tested the 
hypothesis that that addition of apixaban to antiplatelet therapy 
would reduce the risk of recurrent ischemic events [29], however, 
apixaban 5mg twice daily in high-risk patients after an acute coronary 
syndrome, led to more major bleeding events without a significant 
reduction in recurrent ischemic events. Compared to placebo, a 
greater number of intracranial and fatal bleeding events occurred 
with apixaban. Thus, apixaban is not recommended as an adjunct 
treatment with antiplatelet therapy in high-risk patients after acute 
coronary syndrome.

Apixaban was also tested in the AGUSTUS trial, which was a 
multicenter, randomized, open label, two by two factorial trial [29]. 
In this trial the apixaban was compared with warfarin, and aspirin 
with placebo in patients with atrial fibrillation who had a recent 
acute coronary syndrome or underwent percutaneous coronary 
intervention and were planning to be on P2Y12 inhibitor for 6 
months. Patients were randomized in a 1:1 fashion to either apixaban 
5 mg twice daily (n = 2,306) or Vitamin K Antagonist (VKA) with an 
Internationalized Ratio (INR) goal of 2-3 (n = 2,308), or aspirin 81 mg 
daily (n = 2,307) or matching placebo (n = 2,307). The primary safety 
outcome, International Society on Thrombosis and Haemostasis 
(ISTH) major or clinically relevant nonmajor bleeding for apixaban 
vs. VKA, was 10.5% vs. 14.7%, p < 0. 0001 while the primary safety 
outcome, ISTH major or clinically relevant nonmajor bleeding for 
aspirin vs. placebo, was 16.1% vs. 9.0%, p < 0.0001.In the secondary 
efficacy outcomes, patients in the apixaban group had a lower 
incidence of death or hospitalization than those in the vitamin K 
antagonist group (23.5% vs. 27.4%, P=0.002) and a similar incidence 
of ischemic events. While the incidence of death or hospitalization 
and of ischemic events in the aspirin group was similar to that in 
the placebo group [29,30].With regard to oral anticoagulants, the 
addition of rivaroxaban is indicated for patients at high thrombotic 
risk and not at high bleeding risk. 

Treatment of Venous Thromboembolism 
with Cancer

VTE is common in patients with cancer, and subcutaneous low 
molecular weight heparin is the standard therapy in these patients 
[11]. Oral apixaban was studied in the CARVAGGIO trial and was 
compared to a therapeutic dose of the LMWH dalteparin in patients 
with active cancer and VTE diagnosis. Oral apixaban was found to be 
non-inferior to subcutaneous dalteparin for the treatment of cancer-
associated venous thromboembolism (HR 0.63; 95% CI 0.37 - 1.07; 
P<0.001 for noninferiority) without any increase in major bleeding 
(HR 0.82; 95% CI 0.40 - 1.69; P0.60) [31]. Given equivalent efficacy 
and safety, cancer associated VTE with apixaban must be a shared 
decision between the patient and provider. For most patients with 
malignancy who do not have renal insufficiency, treatment with 
low-molecular weight heparin rather than unfractionated heparin is 
indicated. 

Post Transcatheter Aortic Valve Replacement 
(TAVR)

In the current 2014 guidelines by ACC/AHA on antithrombotic 
regimen after transcatheter aortic valve replacement (TAVR), 
clopidogrel 75 mg daily for the first six months after TAVR has been 
given a class IIB recommendation, along with lifelong aspirin 75 mg 
daily [12]. Concern of subclinical bioprosthetic leaflet thrombosis 
and its subsequent resolution with VKA therapy has prompted 
investigators to study apixaban for this indication. Following TAVR 
[32], Hypo-Attenuating Leaflet Thickening (HALT) and Hypo-
Attenuation Affecting Motion (HAM) were identified as common 
findings [33]. HALT progression was less likely among patients in both 
the TAVR and SAVR groups who were taking oral anticoagulation 
(OR 0.014; P=0.036) [34]. Apixaban is currently being studied in the 
ATLANTIS (Anti-Thrombotic Strategy After Trans-Aortic Valve 
Implantation for Aortic Stenosis) trial which tests itssu periority to 
standard of care to reduce the risk of post-TAVR thromboembolic 
complications [35]. At the moment, apixaban and other DOACs are 
not routinely recommended in prosthetic heart valves. 

Left Ventricular (LV) Thrombus
DOACs have been used off-label to treat LV thrombus but the 

evidence for this indication is very limited [13]. A three-center 
retrospective cohort study performed on 514 patients with LV 
thrombus showed that DOACs are associated with higher rates of 
stroke and systemic embolism than warfarin [36-38]. However, due 
to patient and prescriber preference for apixaban and other DOACS 
over VKA, their off-label use for this indication has increased. 
A prospective clinical trial evaluating equivalence is needed to 
definitively answer this question. 

Heart Failure with Reduced Ejection 
Fraction

Heart failure is considered a hypercoagulable state, and patients 
with acute or chronic heart failure are at increased risk for thrombotic 
events, including coronary thrombosis, intraventricular thrombosis, 
and systemic embolism. Given that VKA is not standard of care in 
heart failure, apixaban has not been studied for this indication either. 
Future trials may target this population to evaluate potential benefit. 

Left Atrial Appendage Occlusion (LAAO)
Device occlusion of the LAA can be performed in patients with 

non-valvular atrial fibrillation who cannot take anticoagulants due to 
bleeding complications or do not wish to be on anticoagulants. In 
the landmark clinical trials of LAAO, warfarin was used transiently 
postoperatively [39,40]. However, in the real world, there is an 
increased peri-procedural use of DOACs [41]. Observational studies 
show that the risk of bleeding is similar between DOACs and warfarin, 
but clinical trial evidence is lacking. 

Antiphospholipid Syndrome (APS)
APS in association with persistent antiphospholipid antibodies 

of lupus anticoagulant, anticardiolipin antibodies, and/or anti-beta 
2 glycoprotein antibodies can manifest with arterial and venous 
thrombosis [42-48]. Apixaban is currently being compared to 
standard-intensity warfarin in the ASTRO-APS (Apixaban for 
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Secondary Prevention of Thromboembolism Among Patients With 
Antiphospholipid Syndrome) randomized control trial which is active 
but not yet started recruiting [49-54]. The standard oral anticoagulant 
treatment for thrombotic antiphospholipid syndrome is lifelong 
anticoagulation with warfarin or other vitamin K antagonists [55-59]. 

Consideration in the Elderly
There are specific pharmacokinetic challenges in the elderly 

due to aging, body composition, and reduction in overall muscle 
mass and total body water [60]. Consequently, a dose reduction is 
recommended for apixaban to 2.5 mg twice daily in patients with two 
of the following characteristics: age greater than or equal to 80 years, 
body weight less than or equal to 60 kg, or serum Cr greater than or 
equal to 1.5 mg/dL. No dose adjustment is required for dabigatran or 
rivaroxaban. Since DOACs generally have reduced pharmacological 
and dietary interactions compared to vitamin K antagonists, they 
may be the preferred agent in the elderly. Frailty and the risk of falls 
increase with age and predisposes this population to Intracranial 
Hemorrhage (ICH). Compared with warfarin, DOACs have a lesser 
risk of ICH and are thus recommended over vitamin K antagonists in 
patients with a high fall risk.

Consideration in Kidney Disease
In the ARISTOTLE trial, patients with CrCl<25 ml per minute 

and severe renal insufficiency (serum creatinine level of <2.5mg 
per deciliter) were excluded [8]. However, the FDA has approved 
apixaban 5 mg twice daily in patients with end-stage renal disease. 
This dose is reduced to 2.5 mg twice daily if the patient is over the age 
of 80 or has a bodyweight less than 60 kg [44]. A recent study using 
Medicare fee-for-service 5% claims data from 2007 to 2013 analyzed 
treatment and outcomes in patients with atrial fibrillation and ESRD 
[15]. In general, there was lower use of oral anticoagulation in patients 
with AF and ESRD. The use of anticoagulation (VKA, apixaban, 
rivaroxaban, and dabigatran) was not associated with reduced stroke 
or death but increased the risk of hospitalization for bleeding or 
intracranial hemorrhage [44].

Consideration in Liver Disease 
No clinical data is available for the use of apixaban in patients with 

severe hepatic impairment, and its use is prohibited in Child-Pugh 
class B/C or any hepatic impairment associated with coagulopathy 
[16].

Consideration in Obesity
No large randomized controlled trials have specifically investigated 

the efficacy and safety of DOACs in the obese population [17]. Due 
this lack of evidence, the International Society of Thrombosis and 
Hemostasis in their 2016guidelines recommended against the use of 
DOACs in morbidlyobese patients with weight > 120 kg or body mass 
index >40 kg/m2. If for some reason DOACs are used, drug-specific 
anti-factor levels, like anti-factor Xa for apixaban is recommended 
[48]. 

Safety 
Premature discontinuation is discouraged because of a higher 

risk of thrombosis. Although there are no definite guidelines on 
the subject, apixaban should probably be stopped for about two 

half-lives before major surgery and bedside procedures like spinal 
puncture [18,19]. Apixaban should not be used with P-glycoprotein 
and Cytochrome P450 3A4 (CYP3A) inhibitors (e.g., ketoconazole, 
itraconazole, or ritonavir) or inducers (e.g., rifampin, carbamazepine, 
phenytoin, St. John’s wort) because of variability in efficacy of 
apixaban and risk of increased thrombosis or bleeding [20].

Reversal  
The factor Xa reversal agent, andexanet alpha, is a modified 

recombinant inactive form of human factor Xa. Andexanet alpha was 
studied in ANNEXA-4 (Andexanet Alpha, A Novel Antidote to the 
Anticoagulation Effects of Factor Xa Inhibitors), a single group cohort 
study [21] and was found to significantly reduced factor Xa activity 
and produce excellent or good hemostatic efficacy at 12 hours in 82% 
of the patients with major acute bleeding from factor Xa inhibitor use. 
Andexanet alpha was approved by the FDA in May 2018 [22]. 

Interrupting or Stopping Use 
There is limited data comparing the risks and benefits of apixaban 

continuation or cessation. However, it is recommended to discontinue 
apixaban 24-48 hours before high bleeding risk procedures in 
patients with CrCl>60mL/minute, 72 hours before procedure if 
moderate renal impairment (CrCl 30-59 mL/minute), and 96 hours 
before high-risk endoscopic procedures in severe renal impairment 
(CrCl 15-29 mL/minute) [52]. For patients with low bleeding risk 
procedures, including dental and cutaneous procedures, low-risk 
cardiac procedures (i.e. implantable devices and endovascular 
repairs), apixaban may be continued [53].

Pharmacokinetics
As discussed, apixaban is a potent, direct, oral, reversible, and highly 

selective inhibitor of factor Xa which does not require antithrombin 
III for antithrombotic activity. It is predominantly metabolized 
by CYP3A4 [54]. The maximum plasma concentration occurs 
3-4 hours after oral administration primarily through absorption 
from the small intestine and decreasing progressively through the 
gastrointestinal tract [55]. For doses up to 10 mg, the drug’s absolute 
bioavailability is about 50% due to incomplete absorption and first-
pass metabolism in the gut and the liver [56]. Bioavailability does 
not differ significantly if administered with meals [57]. In contrast, 
Rivaroxaban bioavailability ranges from 80-100%, depending on 
the dose and food intake; rivaroxaban requires administration with 
food to achieve similar bioavailabilty between a dose of 10mg and 
doses exceeding 15mg [58]. Protein binding is similar for both drugs 
(apixaban 87% and rivaroxaban 93%). However, compared with 
rivaroxaban, apixaban has less inter-subject variability in exposure, 
lower anti-factor Xa activity, and a higher trough and smaller peak-
to-trough fluctuations in plasma concentration. This suggests more 
constant anticoagulation compared with rivaroxaban [59]. 

Conclusion 
There is robust clinical trial evidence for the use of apixaban for 

stroke prevention in non-valvular atrial fibrillation, treatment of 
deep venous thrombosis and pulmonary embolism and postoperative 
venous thromboembolism prophylaxis after hip and knee surgery. 
While there is a role for apixaban post-acute coronary syndrome or 
PCI in patients who also need anticoagulation for concomitant atrial 



Thromb Haemost Res 6(2): id1078 (2022)  - Page - 06

Ajmal M Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

fibrillation, bleeding risk outweighs benefit without atrial fibrillation. 
It appears as effective as the standard of care in thromboembolism 
prophylaxis for cancer patients but may cause more bleeding with 
extended use in acutely ill patients. There is a lack of randomized trial 
evidence for its use in patients with left ventricular thrombus, post 
TAVR and post LAAO occlusion device implantation, however off 
label clinical use is frequently seen. Due to lack of supporting evidence, 
apixaban use in heart failure and antiphospholipid syndrome should 
be avoided. 
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