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Background Moderate anticoagulation after mechanical heart valve replacement has been proposed to reduce the risk
of bleeding related to lifelong anticoagulation. However, the efficacy of such reduced antithrombotic regimens is still unknown.
The present prospective open-label, single-center, randomized controlled trial aimed to evaluate the safety and feasibility of
reduced oral anticoagulation after isolated mechanical aortic valve replacement.

Methods Low-risk patients undergoing bileaflet mechanical aortic valve replacement were randomized to a low
International normalized ratio (INR) target (1.5-2.5; LOW-INR group) or to the standard currently recommended INR (2.0-3.0;
CONVENTIONAL-INR group) through daily coumarine oral therapy. No aspirin was added. Median follow-up was 5.6 years.
The primary outcome was assessment of noninferiority of the low over the standard anticoagulation regimen on
thromboembolic events. Secondary end point was the superiority of the reduced INR target strategy on bleeding events.

Results We analyzed 396 patients (197 in the LOW-INR group and 199 in the CONVENTIONAL-INR group). The mean
of INR was 1.94 ± 0.21 and 2.61 ± 0.25 in the LOW-INR and CONVENTIONAL-INR groups, respectively (P b .001). One
versus three thromboembolic events occurred in the LOW-INR and CONVENTIONAL-INR, respectively, meeting the
noninferiority criterion (P = .62). Total hemorrhagic events occurred in 6 patients in the LOW-INR group and in 16 patients in
the CONVENTIONAL-INR group (P = .04).

Conclusions LOWERING-IT trial established that the proposed LOW-INR target is safe and feasible in low-risk patients
after bileaflet aortic mechanical valve replacement. It results in similar thrombotic events and in a significant reduction of
bleeding occurrence when compared to the conventional anticoagulation regimen. (Am Heart J 2010;160:171-8.)
Despite continuous improvement in the field, the
ideal prosthetic heart valve remains to be developed.
Patients with mechanical prosthetic heart valves are at
risk of thrombosis and systemic embolism. The inci-
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dence rate of these serious complications are signifi-
cantly reduced by lifelong oral anticoagulant therapy
vitamin K antagonist (VKA) therapy,1,2 which is
however associated with an increased risk of bleeding.
Therefore, the risk of developing thromboembolism and
bleeding depends on the type of prosthetic valves and
the intensity of anticoagulation.
The optimal intensity of anticoagulant therapy, defined

as the level at which the incidence of both thromboem-
bolic and bleeding complications is lowest, remains a
delicate equilibrium and continues to be an ongoing
matter of debate.3-8 It is understandable that a lower level
of anticoagulation will allow a decreased risk of
hemorrhage, but its efficacy on thromboembolic risk is
less defined.
A number of trials have been published on this topic,9-16

but prospective randomized trials in which different levels
of anticoagulation were compared are few. AREVA
multicenter trial showed that in selected patients with
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mechanical prostheses, moderate anticoagulation prevents
thromboembolic occurrence and reduces the incidence of
hemorrhagic events as effectively as conventional antic-
oagulation.11 Importantly, the analysis of the results of the
German Experience with Low Intensity Anticoagulation
(GELIA) study led to the unexpected result that despite a
sophisticated reporting system, the incidence of moderate
and severe thromboembolic and bleeding complications
was comparably low in all International normalized ratio
(INR) strata (INR 3.0-4.5 or 2.5-4.0 or 2.0-3.5). Following
this, Hering et al5 supported reexamination of the intensity
of anticoagulation in patients with modern prostheses.
On the basis of these few randomized trials, an INR

range of 2.0 to 3.0 is actually recommended in the last
update of the American College of Cardiology (ACC)/
American Heart Association (AHA), American College of
Chest Physicians, and European Society of Cardiology
(ESC) guidelines for low-risk patients with isolated aortic
valve disease undergoing single bileaflet mechanical
aortic valve replacement (AVR).17-19

Accordingly, the present LOWERING-IT trial tested the
safety and feasibility of a low-level oral anticoagulant
regime with an INR range between 1.5 and 2.5 compared
to a higher level of anticoagulant therapy with the
recommended INR range of 2.0 to 3.0 in low-risk patients
with a single aortic bileaflet mechanical prosthetic
valve replacement.

Methods
Study population
Patients in the age range 20 to 60 years were eligible for the

study if they presented for a single-valve replacement with a
bileaflet mechanical prosthesis in the aortic position. More
specifically, patients with single AVR, with valve prosthesis
dimension ≥21 mm, with normal ejection fraction, with a left
atrium diameter b47 mm (the latter 2 were defined preopera-
tively by echocardiogram), in normal sinus rhythm, and
“warfarin-naive” (ie, they had never been on warfarin before)
were included. These low-risk patients were consecutively
enrolled on the study from January 2001 to January 2005.
The exclusion criteria were contraindication to anticoagulant

treatment (including pregnant women); a valvular prosthesis on
another orifice; concomitant nonvalve procedures (including
coronary artery bypass graft); dialyzed renal failure; hepatic
insufficiency; and patient or general practitioner's refusal to
participate in the study. For ethical reasons, patients with a high
risk of thromboembolic events (ie, atrial fibrillation, history of
cardiac thromboembolism, left atrial diameter N47 mm on a
time-motion echocardiogram, thrombosis, or calcification of the
left atrium) were also excluded. Written informed consent was
obtained and then patients were randomly assigned to the
different therapies (see below).

Study design and anticoagulant therapy
The LOWERING-IT study was a prospective, open-label,

single-center randomized controlled trial that compared the
thromboembolic and bleeding events between 2 different
anticoagulation intensity levels in low-risk patients undergoing
a single aortic mechanical prosthetic valve replacement. The
2 anticoagulation intensity levels were the low anticoagulation
intensity, with a range INR of 1.5 to 2.5 (LOW-INR group), and
the currently recommended intensity, with the standard
range INR of 2.0 to 3.0 (CONVENTIONAL-INR group). Antic-
oagulation levels were achieved with VKAs (warfarin, see
below) after the mechanical prosthetic AVR. Of note, no
aspirin was added.
The randomization and data quality control and analysis were

carried out at our institution. The research protocol was
approved by our Institutional Ethical Committee, and the
study was carried out in accordance with the Declaration
of Helsinki.
The patients gave informed consent before surgery. Treat-

ment assignment was recorded on cards that were placed in
serially numbered sealed envelopes. The ordering of the cards
within the envelopes was determined from a table of random
numbers. Envelopes were opened on the first postoperative day.
No patients died after randomization and before receipt of

first dose of drug. The postoperative anticoagulant treatment
was standardized with low-molecular-weight heparin alone,
which began 6 hours after the end of cardiopulmonary bypass
and was then administered until the target INR level was
reached. The low-molecular-weight heparin regimen used after
surgery as a “bridge” to warfarin consisted of henoxaparin
sodium 4,000 IU every 12 hours as per internal protocol used in
our institution for low-risk patients. Oral anticoagulant therapy
started after surgical drainage removal. Warfarin (Coumadin,
Bristol-Myers Squibb) was administered to maintain the INR
within the assigned range.
The follow-up was conducted by the investigators in person.

The investigators carrying out the routine INR evaluation were
responsible for the warfarin dose adjustment and frequency of
INR testing, which was roughly assessed every 3 weeks at our
institution. All INR test results were compiled from the time of
randomization to the end-of-study visit. Any bleeding events
were reported by the patients and adjudicated by the
investigators if present at the follow-up visits or by a throughout
clinical anamnesis investigation of the period preceding the
checkup visit. Thrombotic and main bleeding events were
adjudicated at hospital admittance. Finally, patients underwent
complete clinical checkup visits (including electrocardiogram,
echocardiography, and electrocardiogram-Holter) at 1, 3, 6,
and 12 months during the first year after surgery and every
6 months thereafter.

Study end points
The primary outcome was the thromboembolic events.

These included valve thrombosis, ischemic stroke, Transient
ischemic attack (TIA), and coronary and/or peripheral
embolism. Prosthesis thrombosis was defined as impairment
of the valve by the deposition of thrombus, demonstrated by
echo Doppler or surgery. Cerebral thromboembolic events
included the onset of a transient or definitive symptomatic
neurological stroke and/or evidence of an ischemic vascular
brain sequela on a computed tomography brain scan.
Coronary or peripheral embolic events were documented by
echo Doppler, angiography, or surgery.
Major secondary outcome was the occurrence of bleeding

events. These included intracranial and spinal bleeding,



Figure 1

Flow diagram of the LOWERING-IT trial.
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major extracranial bleeding, and minor extracranial bleeding.
Hemorrhagic events were considered to be major when
blood transfusion, hospitalization, or a surgical procedure
was required.11

Other secondary outcomes were the occurrence of endocar-
ditis, atrial fibrillation, withdrawal from the oral anticoagulant
therapy, and death.
We excluded all complications that occurred during hospital-

ization but were not due to thromboembolic and hemorrhagic
occurrences. Accordingly, bleeding that occurred after noncar-
diac surgery or after any other invasive procedure was also
excluded from our analysis.
Based on the intention-to-treat analysis, all first outcome

events that occurred up to the end of the study were included
for each patient, stratified by the initial INR intensity–
group allocation.
Sample size
The LOWERING-IT trial was designed to assess the noninfer-

iority of thromboembolic events between LOW-INR and
CONVENTIONAL-INR groups. To deduce noninferiority with
80% power at a significance level of .025 (1-sided) with an
expected 4-year proportion in the standard CONVENTIONAL-
INR group of 0.016, using a noninferiority margin delta of 0.036
(corresponding to 0.90%/year), 2 groups of 191 subjects each
were required. The expected 4-year proportion in the standard
group was determined based on the historical data gathered at
our institution for mechanical AVR and according to the
proportion of total thrombotic events (thromboembolism +
valve thrombosis) reported in the literature by 2000 (4). Indeed,
the risk of total thrombotic events (thromboembolism + valve
thrombosis) in the experimental group used in the estimation
of the sample size matches the one reported for patients with
low-intensity VKAs therapy in the review by Vink et al
(1.369%/year) (4).
Statistical analysis
Continuous variables were expressed as mean and SD,

whereas categorical variables were expressed as absolute
number and percentage. The proportion of the intention-to-
treat population experiencing primary events for both
treatment groups and the associated 1-sided 97.5% exact CI
for the difference were estimated. The noninferiority margin
(Δ) defined in the primary analysis was based on absolute
event proportion differences. Noninferiority of LOW-INR
over CONVENTIONAL-INR target was accepted if the upper
bound of the 97.5% exact CI around the estimated difference
in primary event proportion lies below Δ. For this study, an
absolute Δ of 3.6% at 4 years was adopted. Fisher exact
test and odds ratio (OR) with exact 95% CI were used
for the comparison of outcome variables between the
2 groups. The incidence rate was determined by dividing
the number of events by the total number of person-years
accumulated. The 95% CI around the estimates were
calculated based on the Poisson distribution. Statistical
analyses were performed using SAS version 8.2 (SAS Institute,
Cary, NC). Exact tests were performed using StatXact 7 (Cytel
Software, Cambridge, MA).

Funding/Support
No extramural funding was used to support this work.
Results
Baseline characteristics and follow-up
A total of 420 patients met the inclusion criteria, gave

written informed consent, and were subsequently
randomly assigned to the 2 groups. Twenty-four patients
were excluded during the trial for the following reasons:
16 patients escaped our first follow-up visit and we were



Table I. Baseline characteristics of the patients

LOW-INR
group, n (%)

CONVENTIONAL-INR
group, n (%)

No. of patients 197 199
Age, mean (SD), y 49.6 (8.7) 49.8 (9.0)
Sex male 128 (65.0) 146 (73.4)
Smoking 42 (21) 38 (19)
Hypertension 91 (46.2) 99 (49.7)
Diabetes 13 (6.6) 11 (5.5)
New York Heart Association class
I 46 (23.4) 38 (19.1)
II 141 (71.6) 148 (74.4)
III-IV 10 (5) 13 (6.5)

Valve disease
Regurgitation 104 (52.8) 101 (50.8)
Stenosis 41 (20.8) 37 (18.6)
Mixed 52 (26.4) 61 (30.6)

Table II. Surgical data

LOW-INR
group, n (%)

CONVENTIONAL-INR
group, n (%)

Extracorporeal time, min 87.9 (34.2) 84.6 (25.8)
Aortic clamp time, min 61.2 (22.2) 59.4 (18.3)
Type of prosthesis
Sorin Bicarbon 148 (75.1) 144 (72.4)
St Jude Medical 44 (22.3) 48 (24.1)
Edwards Mira 4 (2.0) 3 (1.5)
Carbomedics 1 (0.5) 4 (2.0)

Valve diameter, mm
21 80 (40.6) 82 (41.2)
23 84 (42.6) 81 (40.7)
N23 33 (16.8) 36 (18.1)

Figure 2

Anticoagulant therapy. Histogram of the distribution of patient-years
of follow-up among different INR categories.
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unable to contact them; 8 patients developed atrial
fibrillation in the first 2 weeks as a direct consequence of
cardiac surgery. Requiring specific target INR, the latter
became ineligible to participate, according to the study
design (Figure 1).
Of the remaining 396, 197 were assigned to the LOW-

INR group and 199 patients to the CONVENTIONAL-INR
group (Figure 1). The baseline characteristics and the
surgical data of the patients included in the study are
shown in Tables I and II. The 2 groups were well matched
with respect to baseline characteristics and procedural
characteristics.
The patients were followed up for a total 2,198

patient-years (2,198 patient/years; 1,112 patient/years
in the CONVENTIONAL-INR group and 1086 patient/
years in the LOW-INR group). The median study follow-
up was 5.6 years (range 1.2-7.4). For all 396 patients, a
total of 46,245 measurements of the INR were obtained
during the follow-up period, with a median of 17
(range 15-24) measurements per year for each patient.
The mean INR in the LOW-INR group was 1.94 ± 0.21,
whereas in the CONVENTIONAL-INR group, it was
2.61 ± 0.25 (P b .001).
The distribution of the patient-time over the INR

categories is summarized in Figure 2. Eighty-six percent
of the INR values measured in the LOW-INR group and
84% of the INR values measured in the CONVENTIONAL-
INR group were within the group's target range. These
values remained stable in both outpatient groups
throughout the study period. All patients remained in
the assigned target group during follow-up.
Outcome events
Table III summarizes the number of patients who

experienced at least one critical event. During the entire
study period, 26 complications occurred. Thrombotic
and major bleeding events (Table IV) occurred all during
the first 24 months of follow-up, whereas minor bleeding



Table III. Outcome events

LOW-INR (n = 197) CONVENTIONAL-INR (n = 199) P OR (95% exact CI

Thromboembolic events 1 3 .62 0.33 (0.006-4.20)
Hemorrhagic events 6 16 .04 0.36 (0.11-0.99)

Table IV. Details of the outcome events

LOW-INR
group

CONVENTIONAL-INR
group

Thromboembolic events
Symptomatic
TIA 1 1
Stroke with sequelae – 1
Stroke without sequelae – 1

Asymptomatic – –
Myocardial infarction – –
Peripheral thrombosis – –
Prosthetic thrombosis – –
Total number of events 1 3

Hemorrhagic events
Major
Cerebral hemorrhage – 1
Hemopericardium – 2

Nonmajor
Hematemesis – 2
Nosebleed 2 4
Bleeding gums 2 3
Hematuria – 1
Rectal bleeding 1 1
Deep hematoma 1 2

Total number of events 6 16
Fatal events 2
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events were spread during the entire follow-up. None
of these events happened during the index hospitaliza-
tion and before therapeutic warfarin anticoagulation
was achieved. Of all the complications, 6 needed
hospital admittance.
Four patients had a thromboembolic event, which

occurred in 1 patient of the LOW-INR group (0.91 per
1,000 patient/year, 95% CI 0.02-5.09) and in 3 patients of
the CONVENTIONAL-INR group (2.73 per 1,000 patient/
year, 95% CI 0.56-7.99) (Tables III and IV). Comparison of
thromboembolic events between the 2 groups was not
significant (P = .62, OR 0.33, 95% CI 0.006-4.20). The
1-sided 97.5% exact CI for the difference in primary event
proportion was 1.45%, satisfying criteria for noninferior-
ity. There were no cases of valve thrombosis.
The incidence of bleeding events was significantly

different between the 2 groups (P = .04, OR 0.36, 95% CI
0.11-0.99). We observed 22 hemorrhagic events: 6 in the
LOW-INR group (5.62 per 1,000 patient/year, 95% CI
2.06-12.24) and 16 in the CONVENTIONAL-INR group
(15.69 per 1,000 patient/year, 95% CI 8.97-25.48). The
)

hemorrhagic events were divided as follows: 3 major
hemorrhages requiring hospitalization (in the CONVEN-
TIONAL-INR) and 19 minor hemorrhages (13 in the
CONVENTIONAL-INR and 6 in the LOW-INR group)
(Tables III and IV). Although there were no major
hemorrhages in the LOW-INR group, the significant
difference in the incidence of bleeding between the
2 groups was reached by the inclusion of both major and
nonmajor events.
Only 2 patients died: one because of a thrombotic event

and the other of a hemorrhagic cerebral event. Both were
in the CONVENTIONAL-INR group.
In the LOW-INR group, the thromboembolic events

occurred in 1 patient with an INR within the fixed target
value of 1.5 to 2.5. Of the 6 hemorrhagic events in the
LOW-INR group, 4 occurred in patients with an INR
higher of the target value, which were b3.5.
In the CONVENTIONAL-INR group, all but one of the

thromboembolic events occurred in patients with an INR
within the target range. In 1 patient, the thromboembolic
event occurred at the discontinuation of the coumarine
therapy because of a procedure of tooth extraction. In
this group, the 3 major hemorrhagic complications
occurred in patients with an INR above the target value.
In addition, in the CONVENTIONAL-INR group, 10 minor
hemorrhagic events occurred in patients with an INR
above the fixed target value, whereas the other 3 minor
hemorrhagic events occurred in patients with an INR
within the fixed target value. No case of endocarditis,
atrial fibrillation, and withdrawal from the oral anticoag-
ulant therapy occurred during follow-up.
Discussion
The major findings emanating from the present

LOWERING-IT trial are the following: (i) in low-risk
patients with single mechanical AVR, a low anticoagula-
tion intensity with an INR of 1.5 to 2.5 is safe and feasible;
(ii) importantly, this low-intensity anticoagulation strate-
gy is associated with a significant reduction of the average
hemorrhagic events when compared to conventional
therapy (INR of 2.0 to 3.0), without any increase of
thromboembolic complication. To the best of our
knowledge, this study is the only moderate-sized ran-
domized controlled trial to examine the issue of low-
intensity anticoagulation in patients undergoing bileaflet
mechanical AVR.
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Despite the obvious limitations of oral anticoagulation
using VKAs, there is currently no valid pharmacological
alternative to its use after prosthetic mechanical heart
valve replacement.20 In particular, the current AHA/ACC
guidelines recommend that after AVR for patients with
bileaflet valves and Medtronic Hall valves with no risk
factors, the INR with warfarin therapy should be
maintained between 2.0 and 3.0.17 After AVR, for patients
with Starr-Edwards valves or mechanical disc valves and
those with risk factors, the INR with warfarin therapy
should be between 2.5 and 3.5.17-19,21

The ESCAT II trial investigated whether INR self-
management with a LOW INR target range of 1.8 to 2.8
in aortic valves and 2.5 to 3.5 in mitral valves would
reduce bleeding without increasing thromboembolic
complications when compared with INR self-manage-
ment with an INR target range of 2.5 to 4.0.21 In line
with our data, the ESCAT II trial demonstrated that in
patients with AVR, the INR target range of 1.8 to 2.8
(LOW group) did not result in a higher incidence of
thromboembolic complications compared with the
control group with an INR target range of 2.5 to 4.5.
However, in the ESCAT II trial, the LOW group did not
show a reduction of major bleedings when compared to
the control group.21 The latter was most probably the
result of the modest difference in the mean INR between
the LOW and the control groups. In particular, in
patients with AVR, the LOW group of the ESCAT II had a
mean INR of 2.40. In the present LOWERING-IT trial and
in similar low-risk patients with AVR, we obtained a
mean INR of 1.94 in the LOW-INR group, which may, at
least in part, explain the significant reduction in
bleeding complications.
The current ACC/AHA guidelines recommend the

addition of low-dose aspirin 75 to 100 mg once daily to
therapeutic warfarin for all patients with mechanical
heart valves and those patients with biological valves
who have risk factors.17 This strategy not only further
decreases the risk of thromboembolism but also
decreases mortality due to other cardiovascular dis-
eases.22 However, in contrast to the ACC/AHA, ESC
guidelines only advocate aspirin in selected patients.18 It
should be pointed out that aspirin was not used in the
LOWERING-IT trial because it was started and con-
ducted in a period where this combination was still not
recommended. Yet, the present findings could help to
set the path for providing more confidence to physi-
cians in prescribing warfarin-aspirin combination thera-
py even in low-risk patients.
It is well known that the quality of oral antic-

oagulation determines both thromboembolic and
bleeding complications.23 One of the interesting
findings of our study was that 4 of the 7 total hard
events occurred in patients not within the therapeutic
range for either regimen and were all in the
conventional group including 3 major hemorrhages
and 1 thromboembolic event. The latter does reinforce
the importance of strict anticoagulation monitoring and
not withdrawing therapy. Accordingly, the final report
of the ESCAT II trial demonstrated that in patients
highly motivated to INR self-management, the inci-
dence of thromboembolic events was low, even when
the target INR range was only 1.8 to 2.8 for patients
with AVR. Thus, it follows that in the LOWERING-IT
trial, the very strict and intensive survey of the INR
values during the study could have positively contrib-
uted to the observed low risk of thromboembolic and
hemorrhagic complications.
Limitations
In the LOWERING-IT trial, approximately 75% of

patients received a Sorin Bicarbon prosthesis, whereas
most of the remainder received a St. Jude Medical
prosthesis. Although it seems to be widely assumed
that all bileaflet valves are equal, this is not entirely
correct.24 Indeed, some designs may provide better
hemodynamic profiles especially in smaller valve sizes
(ie, 19 mm) and may lessen thrombogenicity. Williams
and van Riet25 evaluated the On-X valve in an indigent
population in South Africa where anticoagulation was
poorly controlled. In this small-sized observational
study, only 56% of patients were maintained with an
INR between 1.5 and 2.5, yet overall thromboembolic
events were b1.5% in patients receiving either an
aortic or a mitral prosthesis. Currently ongoing is a
Food and Drug Administration–sponsored, prospective
randomized trial (PROACT trial) to determine whether
patients can be safely managed on lower doses of
warfarin or on dual antiplatelet therapy alone without
warfarin after implantation of the On-X valve in the
aortic or mitral position.24 Despite the latter, the
results presented in our present study, predominantly
with 1 type of bileaflet valve (N21 mm in size), may not
be applicable to the other commercially available
bileaflet valves.
Prescribing a target range of 1.5 to 2.5 does not imply

that an INR value at either end of the range is acceptable
and of equal effect in reducing the risk of thromboem-
bolism. At an INR of 1.5, factor VII levels and thrombin
generation are incompletely suppressed, and the work
of Cannegieter et al,7 yet involving also mitral valve
replacement in broad-risk patients, has shown that the
risk of thromboembolism after valve replacement rises
below an INR of 2.0. Accordingly, in other clinical
settings, like the one in high-risk patients with atrial
fibrillation, the risk of ischemic stroke increases
significantly when the INR falls below 2.0.26-28 Howev-
er, one arm of the PROACT trial is testing an antic-
oagulation regimen of 1.5 to 2.0 INR target plus aspirin
for high-risk patients undergoing bileaflet mechanical
AVR. Thus, it has to be emphasized that the data of the
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LOWERING-IT trial are related only to a low-risk patient
population undergoing single AVR. Hence, it has to be
underlined that in perspective, the long-term mainte-
nance at the suggested low INR range would clearly
require adjustment in these “low-risk” patients whose
risk characteristics change over time, that is, develops
atrial fibrillation, etc. To this regard, it has also to be
pointed out that to restrict the study to a low-risk
population, we excluded patients N60 years, and the
applicability of the suggested low INR range to older
patients will need further investigation.
Conclusions
The LOWERING-IT trial demonstrated the safety and

feasibility of a lower intensity level of anticoagulation
treatment, within an INR range of 1.5 to 2.5, when
compared with the recommended standard INR target of
2.0 to 3.0, in low-risk patients after bileaflet mechanical
prosthetic AVR. The proposed low anticoagulation has
similar effects on thrombotic events, and it appears safer
than the standard INR target because it reduces the
bleeding occurrence.
Because the proportion of patients who are at low

risk of thromboembolic events is considerable in
relation to the total number of recipients of mechanical
heart valves, the data of the LOWERING-IT trial are
important also because they begin to fill a void in the
context of the other studies available so far. Yet, larger
randomized controlled trials are needed to establish the
effectiveness of the lower anticoagulation strategy over
the current recommended antithrombotic management
for these patients.
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