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Abstract

Background—Vitamin K antagonists are the only approved oral anticoagulants for long-term 

prophylaxis against valve thrombosis and thromboembolism in patients with a mechanical heart 

valve. Despite the proven efficacy and safety of anticoagulation with the oral direct factor Xa 

inhibitor, apixaban compared with warfarin in high-risk populations including subjects with atrial 

fibrillation or with venous thromboembolism, it remains unknown whether patients with a 

mechanical heart valve can be safely managed with apixaban. The On-X® Aortic Heart Valve and 

On-X® Ascending Aortic Prosthesis with the Vascutek Gelweave Valsalva™ Graft may have 
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lower rates of valve thrombosis and thromboembolism than conventional bileaflet and tilting disc 

valves due its unique pyrolytic carbon composition and flared inlet design.

Design—PROACT Xa is a randomized, multicenter, open-label, active-controlled trial comparing 

apixaban with warfarin in patients with an On-X Aortic Heart Valve or On-X Ascending Aortic 

Prosthesis with the Vascutek Gelweave Valsalva™ Graft. The study will randomize approximately 

1,000 patients from approximately 60 sites in North America who underwent aortic valve 

replacement at least 3 months prior. Patients will be randomized 1:1 to receiving apixaban 5 mg 

twice daily or warfarin with a target International Normalized Ratio (INR) of 2.0–3.0. The last 

randomized participant will be followed for at least 2 years. The primary efficacy outcome is the 

composite of valve thrombosis and valve-related thromboembolism and the primary safety 

outcome is major bleeding. Assuming the primary outcome occurs in warfarin-anticoagulated 

patients at a rate of 1.75%/pt-yr, the study has more than 90% power to assess non-inferiority of 

apixaban treatment with an absolute non-inferiority margin of 1.75%/pt-yr. A second co-primary 

analysis is to compare the hazard rate for the apixaban arm to twice the objective performance 

criterion for thromboembolism and valve thrombosis, i.e. 3.4%/pt-yr.

Summary—PROACT Xa will determine whether patients with an On-X Aortic Heart Valve can 

be anticoagulated with apixaban as an alternative to warfarin.

Introduction

Each year, over 100 million people worldwide are diagnosed with valvular heart disease and 

over 300,000 require surgical valve replacement.1,2 Despite advances in device 

biocompatibility and durability, mechanical prosthetic valves are associated with a 

significant risk of thrombosis, systemic thromboembolism, and stroke. As a result, patients 

with a mechanical valve require lifelong anticoagulation and the only currently approved 

anticoagulant is with a vitamin K antagonist (VKA).3,4

While VKAs are safe and effective in patients with mechanical valves, VKAs, including 

warfarin, are associated with a number of significant drawbacks that impact the intended 

therapeutic effect and patient compliance. Due to its relative narrow therapeutic window and 

multiple pharmacodynamic and pharmacokinetic interactions, patients on warfarin require 

frequent blood draws for International Normalized Ratio (INR) monitoring and are also 

subject to dietary and alcohol restrictions, which can be inconvenient and anxiety-provoking.
5,6 In addition, multiple studies have demonstrated that patients requiring prolonged VKA 

therapy for various indications, including mechanical valves, venous thromboembolism, and 

chronic atrial fibrillation, spend a significant amount of time with INRs outside of 

therapeutic range, diminishing the protective effect of warfarin against thrombosis and 

stroke, and increasing the risk of bleeding.7–11

Patients undergoing aortic valve replacement (AVR) have a choice between mechanical and 

bioprosthetic valves. Although bioprosthetic valves, unlike mechanical valves, do not require 

long-term anticoagulation, they are prone to structural valve deterioration necessitating 

subsequent reoperation, assuming the patient remains an operative candidate. Guidelines 

have typically recommended mechanical valves in patients less than 60 years of age due to 

the increased morbidity associated with redo valve procedures and the higher rates of 
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reoperation required for degenerative bioprosthetic valves among younger compared with 

older patients.3,12–16 Despite these recommendations and the evidence presented in multiple 

randomized, matched, and risk adjusted analyses, there has been a trend in recent years of an 

increasing number of patients choosing bioprosthetic over mechanical aortic valves, 

including bioprosthetic transcatheter valves, primarily as a way of avoiding required VKA 

therapy.17 A recent retrospective registry analysis demonstrated an increase in the proportion 

of patients age 50–65 years undergoing isolated AVR with a bioprosthetic valve from 20% in 

1991 to greater than 90% in 2015.18

While not approved for use in patients with prosthetic heart valves, patients requiring 

chronic anticoagulation therapy for other indications have reported improved satisfaction 

and compliance with direct oral anticoagulants (DOACs), which do not require routine lab 

monitoring and have fewer drug interactions.19,20 Providing an acceptable alternative to 

warfarin anticoagulation may increase the number of patients choosing a mechanical valve 

with greater durability and potentially better clinical outcomes.

On-X® Aortic Heart Valve

The On-X® Aortic Heart Valve (CryoLife, Kennesaw, GA) is a bileaflet mechanical heart 

valve, which consists of an orifice housing and 2 leaflets (Figure 1). The On-X Aortic Heart 

Valve was originally approved by the Food and Drug Administration (FDA) in 2001, with 

more than 260,000 implanted worldwide to date. Unique among mechanical valves, the On-

X Valve orifice inflow area has a flared inlet designed to reduce flow turbulence and is 

composed of graphite substrate coated with On-X® Carbon, a pure unalloyed form of 

pyrolytic carbon. The On-X® Ascending Aortic Prosthesis (CryoLife, Kennesaw, GA) 

combines the On-X Valve and the Gelweave Valsalva™ Vascular Prosthesis (Vascutek Ltd., 

Renfrewshire, Scotland, UK). The Gelweave Valsalva™ Vascular Prosthesis is incorporated 

into the cuff structure of the On-X Valve to create the ascending aortic prosthesis. The On-X 

Ascending Aortic Prosthesis (AAP) with the Vascutek Gelweave Valsalva™ Graft was 

originally approved by the FDA in 2016. The On-X Aortic Heart Valve has been suggested 

to have lower rates of valve thrombosis and thromboembolism than conventional bileaflet 

and tilting disc valves and was thus selected for study in PROACT Xa.6

Alternatives to standard dose warfarin

Several randomized clinical trials have been conducted testing various alternative 

anticoagulation strategies to standard warfarin in patients with mechanical valves. In the 

Prospective Randomized On-X Valve Anticoagulation Clinical Trial (PROACT), patients 

with at least one thromboembolic risk factor were randomized to standard warfarin therapy 

(INR goal 2.0–3.0) or lower dose warfarin (INR goal 1.5–2.0).21 Major bleeding events were 

significantly less likely in the lower INR arm (1.48% vs 3.26%/pt-yr, p=0.047), leading to 

subsequent approval by the FDA for this lower INR target window in patients with an On-X 

Aortic Heart Valve. Importantly, thromboembolic events were statistically similar in the 

lower INR arm (2.67% vs 1.59%/pt-yr, p=0.164) but were not analyzed using a non-

inferiority approach. Also in PROACT, patients without thromboembolic risk factors 

undergoing mechanical AVR with an On-X Aortic Heart Valve were randomized to receive 

dual antiplatelet therapy (DAPT) or standard warfarin plus aspirin beginning 3 months post-
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surgery.22 The low-risk arm of the trial was terminated early due to an excess of cerebral 

thromboembolic events in the DAPT arm, demonstrating the inadequacy of antiplatelet 

therapy for thromboembolic prophylaxis in patients with an On-X Aortic Heart Valve.

DOACs have emerged as an efficacious and safe alternative to warfarin for patients that 

require prolonged anticoagulation for several indications including atrial fibrillation and 

deep vein thrombosis/pulmonary embolism (DVT/PE). In the Randomized, Phase II Study to 

Evaluate the Safety and Pharmacokinetics of Oral Dabigatran Etexilate in Patients after 

Heart Valve Replacement (RE-ALIGN) trial, the safety and efficacy of anticoagulation with 

a DOAC was tested in the mechanical valve population.23 Patients with a bileaflet 

mechanical mitral or aortic valve were randomized to the direct thrombin inhibitor, 

dabigatran, or standard warfarin. The trial was also terminated early due to excess 

thromboembolic and bleeding events in the dabigatran group. Most thromboembolic events 

and all strokes occurred in the arm of the trial that underwent randomization within 1 week, 

as opposed to at least 3 months, after valve surgery. The excess thromboembolic events seen 

during this early period, the majority of which involved thrombi arising from the sewing 

ring, likely reflects the increased thrombogenicity related to delayed endothelialization of 

the prosthetic valve. Additionally, all patients who experienced major bleeding were 

randomized in the first week following surgery and experienced pericardial effusion, 

illustrating the vulnerability of patients to bleeding complications in this perioperative 

period.

Rationale for apixaban

In prior trials comparing apixaban to warfarin for patients requiring prolonged 

anticoagulation, apixaban has consistently demonstrated an excellent balance of efficacy and 

safety. In the Apixaban for Reduction in Stroke and Other Thromboembolic Events in Atrial 

Fibrillation (ARISTOTLE) trial, apixaban was superior to warfarin in preventing ischemic or 

hemorrhagic stroke or systemic embolism in patients with atrial fibrillation and at least one 

additional risk factor for stroke.24,25 Major bleeding events were also significantly less likely 

in the apixaban arm. In a 2015 meta-analysis by Touma and colleagues examining over 

24,000 patients across 5 randomized clinical trials, apixaban was associated with a lower 

risk of bleeding compared with warfarin among patients requiring anticoagulation for atrial 

fibrillation, venous thromboembolism, and after total knee replacement.26 Furthermore, the 

preponderance of data in the literature suggests that apixaban, as labeled for dosing in 

patients with atrial fibrillation, has an attractive efficacy and safety profile compared with 

other DOACs. Given these findings, and the multiple drawbacks associated with VKAs 

already discussed, a randomized clinical trial of apixaban versus warfarin in patients with 

the On-X Aortic Heart Valve is needed.

Methods

Study overview

PROACT Xa (ClinicalTrials.gov No. NCT04142658) is a prospective, randomized, 

multicenter, open-label, active (warfarin) controlled, parallel-arm clinical trial to determine 

if patients with an On-X Aortic Heart Valve or On-X AAP can be maintained safely and 
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effectively on the factor Xa inhibitor apixaban. Eligible, consenting patients will be enrolled 

and randomized to either continue warfarin with an INR target range of 2.0–3.0 or switch to 

apixaban 5mg twice daily at least 3 months after AVR with an On-X Aortic Heart Valve or 

On-X AAP. The primary endpoint is the composite of valve thrombosis and valve-related 

thromboembolism. The primary objective of this trial is to determine if apixaban provides 

acceptable anticoagulation for patients with an On-X Aortic Heart Valve or On-X AAP for 

this endpoint in comparisons to both warfarin (INR target range 2.0 – 3.0) and an objective 

performance criterion (OPC).27

This trial will be conducted in compliance with the Declaration of Helsinki and Good 

Clinical Practice, as defined by the International Conference on Harmonization. Prior to 

patient participation, written informed consent will be obtained from each patient, and 

approval will be obtained from appropriate ethics committees at participating sites.

Study population

PROACT Xa will randomize approximately 1,000 patients at approximately 60 sites in 

North America. Briefly, eligible patients will be at least 18 years of age and have had an 

AVR with an On-X Aortic Heart Valve or On-X AAP at least 3 months (90 days) prior to 

enrollment. Patients must also be able to receive warfarin with an INR target range of 2.0–

3.0 as well as aspirin 75100mg daily or have a documented contraindication to aspirin use. 

Patients with a mechanical valve in any position, other than the aortic valve, those who have 

had cardiac surgery or an ischemic/hemorrhagic stroke within the 3 months prior to 

enrollment, as well as those with a creatinine clearance <25 ml/min will be excluded. Full 

study inclusion and exclusion criteria are listed in Table 1.

Randomization and treatment

Enrolled patients will be randomized (interactive web-based) in a 1:1 ratio to either warfarin 

with a target INR goal of 2.0–3.0 or apixaban (Figure 2). Apixaban will be dosed at 5 mg 

twice daily or 2.5 mg twice daily for patients with at least two of the following 

characteristics: age ≥ 80 years, weight ≤ 60 kg, or serum creatinine ≥ 1.5 mg/dL (133 

micromol/L). Patients randomized to apixaban will transition from warfarin using the INR 

testing algorithm in Supplemental Table 1. Warfarin will be supplied in 1 and 5 mg tablets. 

Patients randomized to warfarin should have their dosage titrated to an INR goal of 2.0 to 

3.0. Warfarin dosage required to achieve the target INR range should be per clinical 

oversight. Patients in the warfarin arm may continue to use their prior at-home or in-clinic 

INR monitoring method with close supervision by clinical sites. Sites will be provided with 

TTR reports for their patients throughout the trial. Patients in both arms are also 

recommended to take aspirin 75–100 mg daily unless they have a documented 

contraindication. Study warfarin and apixaban will be sourced from a designated drug 

distribution center. In the US, patients will receive study drug on a monthly basis via direct 

shipment to their home.

Follow-up and outcomes

Follow-up will occur monthly via phone call to assess for bleeding, thrombosis, and 

thromboembolic events, assess for changes in antithrombotic therapy, review concomitant 

Jawitz et al. Page 5

Am Heart J. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



medications, record INR values for patients randomized to warfarin, and to trigger filling of 

study drug for the following month. On the day of randomization and yearly thereafter, 

laboratory data including hemoglobin and serum creatinine will be collected. If no clinical 

results are available within 45 days before the visit, an in-person visit will be required to 

collect these data. Quality of life assessments with the EQ5D and Duke Anticoagulation 

Satisfaction Scale instruments will be performed at randomization and at 6 months, 12 

months, and yearly thereafter.

Each participant will be followed until the last enrolled participant reaches 2 years. The 

study will end when the last enrolled participant has completed the 2-year follow-up visit 

and at least 800 patient-years of cumulative follow-up have been reached in each 

randomized arm.

The primary efficacy outcome is the composite of valve thrombosis and valve-related 

thromboembolism. Valve thrombosis will be defined as any thrombus not caused by 

infection attached to or near an implanted On-X Aortic Heart Valve or On-X AAP that 

occludes part of the blood flow path, interferes with valve function, or is sufficiently large to 

warrant treatment other than continued oral anticoagulation. Furthermore, valve thrombus 

found at autopsy in a participant whose cause of death was not valve related or found at 

operation for an unrelated indication will also be reported as valve thrombosis. Valve-related 

thromboembolism will be defined as any thromboembolic stroke, thromboembolic transient 

ischemic attack (TIA), thromboembolic myocardial infarction (MI), or arterial 

thromboembolism to another organ or limb, occurring after the immediate perioperative 

period and not associated with infection or intracardiac tumor. The primary safety outcome, 

major bleeding, will be defined as any episode of internal or external bleeding that causes 

death, hospitalization, or permanent injury (e.g., vision loss) or necessitates transfusion, 

pericardiocentesis or reoperation.

Secondary outcomes will include the individual components of the primary composite 

outcome, valve thrombosis and valve-related thromboembolism, as well as the primary 

composite outcome in pre-specified subgroups of patients with an On-X Aortic Heart Valve 

or On-X AAP. Additional secondary outcomes will include quality of life and satisfaction 

with anticoagulation assessed with the EQ5D and Duke Anticoagulation Satisfaction Scale 

instruments.

Outcomes will be adjudicated according to standard and pre-defined definitions 

(Supplemental Table 2) by an independent committee blinded to treatment assignment. 

Events to be adjudicated by the Clinical Events Committee (CEC) will include valve 

thrombosis or dysfunction, stroke or TIA, MI, arterial thromboembolism, bleeding, 

hospitalization and the reason for hospitalization, and death. Each potential event will be 

adjudicated by 2 physicians, and disagreements will be reviewed by a third physician.

Sample size calculation and statistical analysis

PROACT Xa is designed to evaluate 2 co-primary efficacy hypotheses: (1) apixaban is non-

inferior to warfarin (INR target range 2.0–3.0) for patients with an On-X Aortic Heart Valve 

or On-X AAP for the primary composite outcome of valve thrombosis and valve-related 
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thromboembolism and (2) apixaban provides acceptable anticoagulation for patients with an 

On-X Aortic Heart Valve or On-X AAP for the primary composite outcome of valve 

thrombosis and valve-related thromboembolism compared with an OPC.

With an accrual time of 1 year and a minimum follow-up period of 2 years, the assumed loss 

to follow-up rate for the period of 2 years is 5%, which is equivalent to a loss hazard rate of 

0.026 for both the test and control groups. Assuming a one-sided alpha of 2.5%, an 

approximate power of 90%, an equal event rate of 1.75%/pt-yr in both warfarin and 

apixaban arms, and an absolute NI margin of 1.75%/pt-yr, the estimated sample size is 990, 

therefore this study will randomize approximately 1000 participants in a 1:1 ratio to 

apixaban or warfarin. This event rate is an estimate based on a review of the literature 

available pertaining to patients with On-X aortic devices maintained on warfarin.21,22,28–30 

Since the number of historical trials to estimate the event rate in warfarin arm is relatively 

small, the Hartung-Knapp-Sidik-Jonkman (HKSJ) method was used to produce more robust 

estimates of variance of the event rate.31 The pooled event rate of warfarin was estimated as 

1.75%/pt-yr with a 95% confidence interval (CI) of 1.09%/pt-yr and 2.81%/pt-yr by a 

random effects HKSJ meta-analysis model. We project that there will be a similar event rate 

with apixaban and set the non-inferiority margin for this study at 1.75%/pt-yr, equivalent to 

a doubling of the estimated event rate in warfarin arm.

The second co-primary analysis is to compare the primary outcome hazard rate for the 

apixaban arm to two times the OPC for thromboembolism and valve thrombosis or 3.4%/pt-

yr (= 2 × 1.7%/pt-yr).27

A linearized event rate for each treatment group will be calculated as percentage per patient-

year using the intention-to-treat (ITT) population and used for the co-primary analyses. For 

the first co-primary analysis, if the upper bound of the 95% CI of the difference of event 

rates is less than the non-inferiority margin of 1.75%/pt-yr, it will be concluded that 

apixaban is non-inferior to warfarin (INR target range 2.0 – 3.0) for the primary efficacy 

outcome in participants with an On-X Aortic Heart Valve or On-X AAP. For the second co-

primary analysis, if the apixaban arm achieves at least 800 patient-years and the linearized 

event rate for the apixaban arm is less than two times the OPC (2 × 1.7%/pt-yr), the OPC 

test is passed.

If both co-primary analyses are met using the ITT population, we will conclude that 

apixaban is a reasonable alternative to warfarin for thromboembolic event prevention in this 

population. If non-inferiority for the primary efficacy outcome is established, a superiority 

test for the difference of event rates in the primary efficacy outcome will be performed as 

follows; if the upper bound of the 95% CI is less than zero, it will be concluded that 

apixaban is superior to warfarin (INR target range 2.0 – 3.0) for the primary efficacy 

outcome in participants with an On-X Aortic Heart Valve or On-X AAP.

The analysis of the primary safety outcome will be performed using an assumed major 

bleeding hazard rate for the warfarin arm of 3.63%/pt-yr, calculated using the event rates 

from the high and low-risk arms of the PROACT trial.21,22 Using the proposed sample size 
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of 1000, a superiority test for major bleeding has 90% power to detect a difference of 

2.13%/pt-yr (i.e., 3.63%/pt-yr for warfarin arm and 1.5%/pt-yr for apixaban arm).

Event rates for the secondary outcomes will be summarized by apixaban and warfarin 

treatment group. Prespecified subgroup analyses will stratify by age, sex, race, conduit type, 

time from surgery, valve size, baseline apixaban dose, and post-randomization time in 

therapeutic range. An additional subgroup analysis will be performed stratified by risk, with 

high-risk patients defined as having any of the following criteria as defined in the PROACT 

trial: atrial fibrillation, left ventricular ejection fraction <30%, left atrial dimension >50mm, 

significant vascular disease, or a history of neurological events within 1 year.22 Linearized 

event rates and a 2-sided 95% CI for the difference of linearized event rates will be 

constructed for the outcome using the methods described for the primary outcome.

Coordinating center and study approval

PROACT Xa will be coordinated by the Duke Clinical Research Institute (DCRI). 

Participating sites will receive approval by local or central Institutional Review Boards 

(IRBs), as applicable. Appropriate informed consent will be obtained by all study 

participants.

Role of steering and data safety monitoring committees

The PROACT Xa Steering Committee oversees the design, execution, analysis, and 

reporting of the study. This committee will convene regularly to address policy issues and 

monitor study progress and management.

An independent Data Safety Monitoring Committee (DSMC), comprised of 4 clinicians and 

1 statistician, will review trial data regarding safety, efficacy, outcomes, and trial conduct at 

least annually after the first participant is enrolled. The committee will recommend to the 

steering committee and sponsor study continuation without modification, continuation with 

modification, or termination based on periodic review of accumulating data. No interim 

analysis for efficacy or futility is planned.

PROACT Xa is sponsored by CryoLife, Inc. The authors are solely responsible for the 

design and conduct of this study, all study analyses, and the drafting and editing of the 

manuscript and its final contents. A comprehensive blinding plan has been developed and 

both the sponsor and trial leadership will remain as blinded as feasible to outcomes during 

the trial. A detailed statistical analysis plan has been finalized and will be published along 

with the main results of the trial.

Discussion

While multiple trials have demonstrated that patients requiring chronic anticoagulation for 

atrial fibrillation and venous thromboembolic (VTE) disease can be safely and effectively 

managed with a DOAC, patients with a mechanical heart valve still require anticoagulation 

with a VKA. Apixaban, which has been shown to be superior to warfarin in terms of 

thromboembolism prophylaxis in these high-risk populations, with a lower risk of bleeding, 

has never been studied in the mechanical valve population. Integrating lessons learned from 
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prior trials of alternative anticoagulation regimens in patients with mechanical valves, 

PROACT Xa will determine if apixaban is a reasonable alternative to warfarin for the 

prevention of valve thrombosis and thromboembolism in patients with an On-X Aortic Heart 

Valve or On-X AAP. The RE-ALIGN trial examining anticoagulation with dabigatran in 

mechanical valve patients demonstrated the vulnerability of mechanical valve patients to 

complications in the perioperative period. Patients randomized to DOAC therapy in the 

weeks following surgery were not only significantly more likely to experience a major 

bleeding event but were also much more likely to experience valve thrombosis, possibly 

related to delayed endothelialization and associated increased thrombogenicity of the 

mechanical valve sewing ring. To help mitigate the increased risk inherent to the 

perioperative period, patients in PROACT Xa will be enrolled at least 3 months following 

valve replacement. Furthermore, while 3 months is the minimum time period allowed 

between surgery and randomization, PROACT Xa will uniquely enroll patients several years 

out from valve replacement as well, enhancing the generalizability of the study population to 

reflect the current large pool of patients requiring lifelong anticoagulation after mechanical 

aortic valve replacement.

While apixaban has never been studied in humans with a mechanical heart valve, apixaban 

has been compared to warfarin in a heterotopic aortic valve porcine model with bileaflet 

mechanical aortic valve implants.32 In this preclinical study, postmortem valve thrombus 

weight was lowest in the apixaban infusion group (compared with no anticoagulation, oral 

warfarin oral, and oral apixaban). Importantly, positive findings of a study examining 

dabigatran for thromboprophylaxis in a porcine mechanical valve model were not predictive 

of dabigatran’s lack of effectiveness in RE-ALIGN, highlighting the limitations of 

preclinical models.33

The planned dosage of apixaban in PROACT Xa, 5mg twice daily, was selected because of 

its proven efficacy and safety profile as demonstrated in prior trials among patients requiring 

anticoagulation for chronic atrial fibrillation. In ARISTOTLE, this dosage of apixaban was 

associated with a 21% reduction in ischemic or hemorrhagic stroke or systemic embolism as 

well as a 31% reduction in major bleeding events compared with warfarin (target INR 2.0 to 

3.0).24 This dosage has also been examined in VTE populations as well as in patients with 

atrial fibrillation and acute coronary syndrome, with consistent efficacy and safety.26,34 

Thus, we believe that this dosage will be the most appropriate for examining the efficacy and 

safety of apixaban in patients with a mechanical aortic valve.

Patients randomized to warfarin in PROACT Xa will be managed with a target INR of 2.0–

3.0. While the high-risk arm of PROACT demonstrated that a lower INR target range, 

1.52.0, was safe in patients with an On-X® Aortic Heart Valve, this lower target INR range 

is not suitable for testing our primary efficacy hypothesis. In PROACT, the positive findings 

associated with the lower INR target range were driven primarily by the lower rate of 

bleeding in the composite endpoint. Evidence from prior trials, including ARISTOTLE, 

already support the use of apixaban over warfarin for bleeding and there is no reason to 

presume that a different outcome will be observed in mechanical valve patients months to 

years post-surgery. Instead, to truly determine if apixaban is indeed non-inferior to warfarin 

for the prevention of valve thrombosis and thromboembolism, it will need to be compared 
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with the “gold-standard” higher warfarin INR threshold of 2.0–3.0. As such, patients 

enrolled in PROACT Xa must be willing to maintain their target INR at 2.0–3.0 during the 

course of the study. Additionally, given the guideline recommendations for concomitant 

VKA and aspirin use in patients with mechanical valves (2017 ACC/AHA Class I 

recommendation, 2017 ESC/EACTS Class IIa recommendation), patients in PROACT Xa 

will receive aspirin 75–100mg daily in addition to warfarin or apixaban, unless they have a 

documented contraindication.3,4

As PROACT Xa has been designed with two separate primary efficacy objectives, there is a 

possibility, although unlikely, that only one of the two objectives are met. The scenario in 

which non-inferiority of apixaban compared with warfarin is demonstrated without 

demonstrating clinical acceptability compared with the OPC could occur if the warfarin 

event rate is significantly higher than expected, due to poor INR control, for example. In this 

situation, apixaban might still be considered an acceptable alternative to warfarin depending 

on the explanation for the higher than expected event rate with warfarin. The opposite 

scenario could also occur, where apixaban’s event rate is below the OPC threshold but non-

inferiority of apixaban compared with warfarin is not achieved. This could occur if the 

observed warfarin event rate is much lower than expected, perhaps due to low event 

ascertainment. While the primary efficacy objective will not have been met, these results 

might also may reflect and be interpreted as a clinically acceptable efficacy profile 

associated with apixaban.

From conception to its implementation, PROACT Xa has been designed with 

patientcentered and pragmatic elements, the results of which have the potential to 

significantly improve the care of patients with an On-X Aortic Heart Valve. Most sites 

identified for participation in PROACT Xa will have a robust history of implanting On-X 

valves. By including patients who underwent valve replacement surgery months to years 

prior to randomization, we hope to facilitate rapid enrollment and maximize patient 

eligibility as trial sites will be able to recruit participants from the group of patients they 

have previously implanted On-X valves, as well as those who will require AVR during the 

course of the study. Further, the trial has been designed to minimize the burden of required 

face-to-face visits when feasible. Monthly follow-up will all be conducted by telephone and 

annual clinical evaluations may be based upon clinical data collected in the prior 45 days. In 

addition, to enhance generalizability and promote pragmatism, patients randomized to the 

warfarin arm may continue to undergo INR monitoring using their preferable at-home or in-

clinic methods with close oversight by clinical sites. Lastly, direct-topatient shipment of 

study drug will help decrease the workload of clinical site staff and minimize potential 

interruptions in anticoagulation therapy. This drug delivery paradigm will be familiar to the 

significant number of patients who normally receive their medications via mail-order 

pharmacy. If PROACT Xa supports the efficacy and safety of apixaban in patients with an 

On-X Aortic Heart Valve or On-X AAP, additional clinical trials will be necessary to 

generalize these results to patients with different types of mechanical valves, as well as to 

DOACs other than apixaban.

Jawitz et al. Page 10

Am Heart J. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusion

The PROACT Xa trial will compare apixaban with warfarin anticoagulation for the 

prevention of valve thrombosis and thromboembolism in patients with an On-X Aortic Heart 

Valve or On-X AAP. The study findings will determine if patients with an On-X Aortic 

Heart Valve or On-XAAP can be managed with the DOAC, apixaban, rather than warfarin.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
On-X® Aortic Heart Valve top and cross-section of valve bottom, which has been suggested 

to have lower rates of valve thrombosis and thromboembolism than conventional bileaflet 

and tilting disc valves
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Figure 2. 
PROACT Xa trial design
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Table 1.

Trial inclusion and exclusion criteria

Inclusion 
criteria

1. Male or female at least 18 years of age at the time of giving informed consent.

2. Able to receive warfarin with a target INR 2.0 to 3.0

3. Able to take low-dose aspirin at a dose of 75–100 mg daily or have a documented contraindication to aspirin use.

4. Implantation of an On-X mechanical valve in the aortic position at least 3 months (90 days) prior to enrollment.

5. If female participant of childbearing potential, including those who are less than 2 years post-menopausal, she must agree to 
and be able to use a highly effective method of birth control (eg, barrier contraceptives [condom or diaphragm with spermicidal 
gel], hormonal contraceptives [implants, injectables, combination oral contraceptives, transdermal patches, or contraceptive 
rings], intrauterine devices, or sexual abstinence) continuously through the study until the last study visit.

6. Able to provide written informed consent

Exclusion 
criteria

1. Mechanical valve in any position other than aortic valve.

2. Any cardiac surgery in the 3 months (90 days) prior to enrollment.

3. Need to be on aspirin >100 mg daily or a P2Y12 inhibitor (clopidogrel, ticagrelor, prasugrel, or ticlopidine).

4. Known hypersensitivity or other contraindication to apixaban.

5. On dialysis or a creatinine clearance > 25 mL/min.

6. Experienced an ischemic stroke or intracranial hemorrhage within 3 months of screening for enrollment.

7. Active pathological bleeding at the time of screening for enrollment.

8. Active endocarditis at the time of screening for enrollment.

9. Pregnant at the time of screening for enrollment, plan to become pregnant at any point during the study, or are breast feeding at 
the time of screening for enrollment.

10. On concomitant combined strong P-glycoprotein (P-gp) and cytochrome P450 3A4 (CYP3A4) inducers or inhibitors.

11. History of non-compliance with recommended monthly INR testing.
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