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Anticoagulation after mechanical aortic valve implantation: is it

time to act after PROACT?
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Anticoagulation management after mechanical prosthetic
heart valve (PHV) implantation should find the delicate
balance between effectively preventing valve-related
thromboembolic events while not substantially increasing
the risk of bleeding (1). Mechanical PHVs traditionally
require lifelong anticoagulation with vitamin K antagonists
(VKAs). VKAs have a narrow therapeutic range, a delayed
on- and offset of action, and their effect is influenced by
dietary vitamin K intake and numerous drug interactions,
which necessitates high patient compliance and lifelong
monitoring of the international normalized ratio
(INR) (2). Moreover, there is a considerable life-time
bleeding risk associated with VKAs, especially considering
that the time spent in the therapeutic range (T'TR) might
be as low as 50% in some cases (3). The wish to avoid long-
term anticoagulation is reflected in the recent trends of
PHYV utilization, favoring biological over mechanical valves
despite their inferior long-term durability (4). However,
efforts are made to reduce the intensity and burden of
anticoagulation after mechanical heart valve implantation
(5-7) or to completely replace VKAs with alternative
antithrombotic therapy in patients that do require a
mechanical valve (8). Another potential advancement
that could completely eliminate the use of VKAs would
be the development of novel mechanical heart valves not
requiring anticoagulation (9,10). The On-X valve (Cryolife,
Kennesaw, GA, USA) is designed with the intention to promote
physiological blood flow and low thrombogenicity after
mechanical PHV implantation by using a silicon-free pyrolytic
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carbon and allowing for 90-degrees leaflet opening (11).

In a recent article, Puskas and colleagues reported long-
term follow-up of the PROACT (Prospective Randomized
On-X Anticoagulation Clinical Trial) study, which
investigated the non-inferiority of a lowered target INR
(range 1.5 to 2.0) combined with low-dose acetylsalicylic
acid (“high-risk arm”) or dual antiplatelet therapy (DAPT,
“low-risk arm”) over standard anticoagulation with warfarin
in patients undergoing mechanical aortic valve replacement
(AVR) with the On-X valve (12). The investigational therapy
commenced 3 months after surgery, following a period of
formal anticoagulation. PROACT enrolled 576 participants
(n=375 in the high-risk arm and n=201 in the low-risk arm)
and the primary endpoint of the study was the composite
of major and minor bleeding, thromboembolic events, and
valve thrombosis. Interim results of the PROACT high-
risk arm were already published in 2014 (5), and played a
major role in the regulatory approval of the lowered target
INR range labeling claim by On-X. These results were also
incorporated in the most recent American clinical practice
guidelines on the management of valvular heart disease (13).
This final report includes extended follow-up of the high-
risk patients, and reports outcomes of the low-risk arm.

In the high-risk arm, the incidence of the combined
primary endpoint was 5.50% per patient-year (%/py)
versus 9.35%/py (P=0.002) in patients receiving reduced
and standard intensity anticoagulation, respectively. The
incidence of bleeding was lower with reduced versus
standard intensity warfarin (2.86%/py vs. 7.43%/py,
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respectively; P<0.001), without affecting the incidences
of valve thrombosis (0.21%/py vs. 0.18%/py; P=0.90),
stroke (0.74%/py vs. 0.64%/py; P=0.80), transient ischemic
attack (1.27%/py vs. 1.01%/py; P=0.60), peripheral
thromboembolism (0.42%/py vs. 0.09%/py; P=0.20) or all
cause-mortality (1.38%/py vs. 1.56%/py; P=0.70) in patients
with reduced and standard anticoagulation, respectively.
We performed additional analyses to calculate the incidence
rate and rate ratio of all the thromboembolic events
(neurological events, peripheral thromboembolic events,
and valve thrombosis combined) in the high-risk arm: the
incidence of thromboembolic events was 2.64%/py versus
1.92%/py (rate ratio: 1.37, 95% CI, 0.77-2.45; P=0.28)
in patients receiving reduced and standard intensity
anticoagulation, respectively. In the low-risk arm, the
incidence of thromboembolic events was significantly higher
in patients receiving DAPT versus standard anticoagulation
(4.86%/py vs. 0.29%/py, respectively; P=0.02), while no
difference in the incidence of bleeding between the two
groups was noted (3.82%/py vs. 3.49%/py, respectively;
P=0.80).

This report reinforces the safety of lowered INR ranges
after mechanical AVR with the On-X valve. However, we
cannot exclude the possibility that the safety of a lowered
INR range after mechanical AVR might also apply to
other modern bileaflet mechanical PHVs. Indeed, there
are no studies comparing thromboembolic risk between
different modern bileaflet mechanical PHVs. Nevertheless,
several studies have been published supporting this
notion (6,7,14,15). Recently, a post-hoc analysis of the
LOWERING-IT (LOWERing the INtensity of oral
anticoaGulant Therapy in patients with bileaflet mechanical
aortic valve replacement) trial that focused on 292 patients
receiving LivaNova Bicarbon mechanical aortic valves
(LivaNova, London, United Kingdom) concluded that a
lowered INR target (INR range 1.5 to 2.5) was equally safe
in terms of thromboembolic complications when compared
to standard anticoagulation (INR range 2.0 to 3.0), while
significantly less bleeding events occurred in the low INR
group (14). In the ESCAT III (Early Self-Controlled
Anticoagulation Trial) study, a lower INR target (INR range
1.6 to 2.1) with self-management was found to be superior
when compared to standard anticoagulation INR range 1.8
to 2.8) in terms of bleeding risk, and comparable in terms
of thrombotic risk in a large cohort undergoing mechanical
AVR, mostly receiving St Jude valves (Abbott, Chicago, IL,
USA) (7).

Despite these positive findings in the high-risk arm, the
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results for the low-risk arm were less assuring. Although
previous data suggested that thromboembolic events
after mechanical PHV implantation are linked to platelet
activation (16) and might be prevented with the use of
DAPT (17), the PROACT low-risk arm that investigated
DAPT versus standard anticoagulation had to be terminated
due to an excess in thromboembolic events in the DAPT
group without a benefit in terms of bleeding rates. Of
note, the previous CAPTA (Clopidogrel and Aspirin in
the Prevention of Thromboembolic Complications After
Mechanical Aortic Valve Replacement) study, enrolling 200
patients to compare DAPT with warfarin in mechanical
AVR, was stopped prematurely due to similar reasons (18).
Even though the design of the On-X valve is believed to
be less thrombogenic as compared with many other valves
used in the CAPTA trial (11), exclusive antiplatelet therapy
with aspirin and clopidogrel still does not appear to be safe
after mechanical AVR with the On-X valve. However, novel
antiplatelet drugs—ticagrelor and prasugrel—have proven
to be more effective when compared to clopidogrel in
patients with coronary artery disease (19,20), and it needs to
be determined whether these more potent P2Y12-inhibitors
in combination with aspirin may potentially have a role as
antithrombotic therapy in a population of patients with
mechanical PHVs.

The PROACT study has some aspects to consider when
interpreting the result. Firstly, due to the relatively low
number of participants and the choice of the composite
endpoint (grouping two clinical events that move in opposite
directions, e.g., bleeding and thrombosis), the design and
statistical power of the study have been questioned (5).
Secondly, in the high-risk arm, 22 patients (12%) in the
lowered INR group suffered a thromboembolic event that
required cross-over to standard anticoagulation. In real-
world clinical practice, it will be crucial to identify which
patients are at risk of a thromboembolic event with a lower
INR range before reducing the intensity of anticoagulation.
Thirdly, in the PROACT high-risk arm, a combination
of warfarin and aspirin was tested and not a lowered dose
of warfarin alone. Therefore, it is unclear whether the
findings of PROACT would also be applicable for lowered
warfarin dosage alone. Finally, all patients assigned to
receive warfarin in the PROACT study received an INR
testing device for weekly self-monitoring (7,21). This set-
up is ideal to optimize INR control and increase patient
comfort (22), but makes it difficult to extrapolate the study
results to a population that does not monitor INR at home
since self-monitoring might have an additional protective
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effect by increasing patients’ consciousness and compliance
with the anticoagulation therapy.

In conclusion, the PROACT study adds to the growing
body of evidence of the feasibility of a lowered INR range
in high-risk patients undergoing mechanical AVR with the
On-X valve. However, these lower INR targets are safe in
a strategy with concomitant aspirin therapy and with self-
monitoring INR values, and it is imperative to note that
new studies are required before the 1.5-2.0 INR range can
be adopted without aspirin therapy or with less rigorous
INR-monitoring. Further studies will add to the growing
knowledge of the feasibility of a lowered target INR
range after mechanical AVR other than the On-X valve
(clinicaltrials.gov identifier: NCT03636295). However,
it appears that eliminating anticoagulation completely is
not safe and is not an acceptable strategy, even in low-risk
patients.
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