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Aims Non-vitamin K antagonist oral anticoagulants (NOACs) require dose reductions according to patient or clinical fac-
tors for patients with atrial fibrillation (AF). In this meta-analysis, we aimed to assess outcomes with reduced-dose
NOACs when given as pre-specified in pivotal trials.

...................................................................................................................................................................................................
Methods
and results

Aggregated data abstracted from Phase III trials comparing NOACs with warfarin in patients with AF were assessed by
treatment using risk ratios (RRs) and 95% confidence intervals (CIs) stratified by patient eligibility for NOAC dose reduc-
tion. Irrespective of treatments, annualized rates of stroke or systemic embolism and major bleeding were higher in patients
eligible for reduced-dose NOACs than in those eligible for full-dose NOACs (2.70% vs. 1.60% and 4.35% vs. 2.87%,
respectively). Effects of reduced-dose NOACs compared with warfarin in patients eligible for reduced-dose NOACs on
stroke or systemic embolism [RR 0.84 (95% CI 0.69–1.03)] and on major bleeding [RR 0.70 (95% CI 0.50–0.97)] were
consistent with those of full-dose NOACs relative to warfarin in those eligible for full-dose NOACs [RR 0.86 (95%
CI 0.77–0.96) for stroke or systemic embolism and RR 0.87 (95% CI 0.70–1.08) for major bleeding; interaction P, 0.89 and
0.26, respectively]. In addition, NOACs were associated with reduced risks of haemorrhagic stroke, intracranial haemor-
rhage, fatal bleeding, and death regardless of patient eligibility for NOAC dose reduction (interaction P > 0.05 for each).

...................................................................................................................................................................................................
Conclusions Patients eligible for reduced-dose NOACs were at elevated risk of thromboembolic and haemorrhagic complica-

tions when treated with anticoagulants. NOACs, when appropriately dose-adjusted, had an improved benefit-harm
profile compared with warfarin. Our findings highlight the importance of prescribing reduced-dose NOACs for
indicated patient populations.
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Introduction

Warfarin effectively reduces risks of stroke and mortality in patients
with atrial fibrillation (AF).1 However, advanced age, low body
weight, and renal impairment are factors that increase the risk of
major bleeding and that influence decisions regarding anticoagulant

prescriptions.2,3 Gauging the risk of bleeding against the risk of stroke
is more complex in vulnerable patients. Therefore, they are more
often denied effective anticoagulants.4

Because non-vitamin K antagonist oral anticoagulants (NOACs)
have fewer drug interactions and require no need for regular
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.
monitoring, the uptake of these agents has been rapid.5 An important
message from landmark randomized controlled trials (RCTs) in
patients with AF is that NOACs have a favourable benefit-harm pro-
file across a wide range of patients,6,7 including vulnerable popula-
tions.8,9 Therefore, they represent an attractive therapeutic option
among those who are at increased risk of bleeding.10,11 Although
NOACs are pharmacologically more predictable, and therefore
safer, than warfarin, factors pertinent to patient characteristics or
clinical settings still influence their pharmacokinetics. In Phase III
RCTs in patients with AF, reduced-dose rivaroxaban, apixaban, and
edoxaban were prospectively studied in patients at risk of increased
drug levels.12–14 Efficacy and safety of reduced-dose rivaroxaban and
edoxaban have been reported,15,16 whereas detailed information
regarding reduced-dose apixaban is not yet published.

Patients enrolled in Phase III RCTs in whom reduced-dose
NOACs by study criteria were evaluated accounted for a relatively
modest fraction of entire populations being studied [�21%, �5%,
and �25% of Rivaroxaban Once Daily Oral Direct Factor Xa
Inhibition Compared with Vitamin K Antagonism for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation (ROCKET AF),
Apixaban for Reduction in Stroke and Other Thromboembolic
Events in Atrial Fibrillation (ARISTOTLE), and Effective
Anticoagulation with Factor Xa Next Generation in Atrial
Fibrillation-Thrombolysis in Myocardial Infarction 48 (ENGAGE AF-
TIMI 48) patient populations at baseline, respectively].12–14

Nevertheless, they represented an important subgroup that might be
more susceptible to not only overexposure but also underexposure
to treatments in clinical practice. In this meta-analysis, we aimed: (i)
to assess efficacy and safety of reduced-dose NOACs relative to war-
farin in patients with AF who met NOAC dose-reduction criteria and
who were enrolled in Phase III RCTs; and (ii) to further explore
whether relative effects of NOACs compared with warfarin differed
between patients eligible for reduced-dose NOACs and those eli-
gible for full-dose NOACs.

Methods

Our report adheres to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses statement.

Data source and search
We searched PubMed, CENTRAL, CINAHL, and EMBASE databases for
Phase III RCTs (from database inception through June 2018). To ensure a
comprehensive literature search, reference lists of published meta-
analyses and reviews were reviewed. Furthermore, websites of the Food
and Drug Administration (www.accessdata.fda.gov/scripts/cder/drug
satfda) and the European Medicines Agency (www.ema.europa.eu) were
searched for information of approved NOACs.

Eligibility criteria
We only included RCTs comparing an approved NOAC that had a pre-
specified dose-reduction scheme with warfarin (targeting an international
normalized ratio between 2.0 and 3.0) in patients with AF and 1-year or
longer follow-up duration. Phase II studies, observational data, and RCTs
in the setting of interventions (e.g. catheter ablation, cardioversion, or
coronary interventions) were not eligible.

Data extraction and quality assessment
Two authors (K.-L.W. and C.-E.C.) independently evaluated studies for
possible inclusion and non-relevant studies were excluded after reviewing
titles and abstracts. For potentially eligible studies, full-text papers were
retrieved and assessed independently. Data by treatment were extracted
independently by the same authors using a standardized form and were
stratified by patient eligibility for NOAC dose reduction. If outcome data
were reported in multiple publications, the following hierarchy of data
sources was used: the first report of the intention-to-treat population in
peer-reviewed papers then public reports from regulatory agencies.
Unpublished patient characteristics at baseline in ARISTOTLE were
obtained by the second author (R.D.L.). Unpublished subgroup data in
ENGAGE AF-TIMI 48 were obtained by the senior author (R.P.G.). Risks
of bias were assessed independently using the Risk of Bias Tool devel-
oped by the Cochrane Collaboration. Disagreements between two
authors were resolved by consensus.

Definition of dosing regimens
Reduced-dose NOACs were defined per pre-specified criteria pertinent
to individual RCTs: rivaroxaban 15 mg once daily in patients with creatin-
ine clearance 30–49 mL/min; apixaban 2.5 mg twice daily in patients with
two or more of following criteria: age >_80 years, body weight <_60 kg,
and the serum creatinine level >_1.5 mg/dL; and edoxaban 30 mg once
daily in patients with creatinine clearance 30–50 mL/min, body weight
<_60 kg, or concomitant medications with potent P-glycoprotein
interactions.

Data synthesis and analysis
Results for efficacy and safety of reduced-dose NOACs compared with
warfarin were not universally reported in published literature. Therefore,
primary outcomes of interest in this study were limited to stroke or sys-
temic embolism and major bleeding. Other outcomes, including ischaemic
stroke, systemic embolism, gastrointestinal bleeding, haemorrhagic stroke,
intracranial haemorrhage, fatal bleeding, and death, were explored when-
ever available. Study definitions for all outcomes that have been reported
in main trial papers and/or in supplemental appendices were accepted.
Data sources are reported in Supplementary material online, Table S1.

Outcome rates were pooled in the inverse-variance weighted model,
in which the standard error of the given incidence rate by treatment and
by patient eligibility for NOAC dose reduction was estimated by dividing
the square root of the event number by exposure. Dichotomous data by
study were compared by the risk ratio (RR) using the DerSimonian and
Laird random-effects model. Considering that different meta-analytic
methods and data sources could influence results, two sets of sensitivity
analyses were performed: (i) the Knapp–Hartung method was used,
accounting for the uncertainty associated with statistical heterogeneity
that might not be accurately incorporated by the DerSimonian and Laird
method when only a small number of trials were involved17; and (ii) the
effect size for each outcome was estimated using summary statistics
[reported unadjusted hazard ratios and corresponding 95% confidence
intervals (CIs)] that were logarithmically transformed, weighted for the
inverse of variance, and pooled in a random-effect model accounting for
follow-up duration. Since the European label and guidelines recommend
dose adjustments for dabigatran in patients at risk of overexposure,18

additional sensitivity analyses included summary statistics from the
Randomized Evaluation of Long-Term Anticoagulation Therapy (RE-LY)
European label simulation analysis that reported efficacy and safety of
dabigatran when adjusted according to the European label.19

Heterogeneity between trials was assessed using the I2 test and interac-
tions between subgroup differences were examined by the Cochran Q
statistic. Tests for heterogeneity or interactions were not adjusted for
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.
multiplicity because these assessed whether there was any evidence of a
difference in the treatment effect between subgroups.20 Because all
included RCTs were individually powered to evaluate efficacy of the
studied NOAC on prevention of stroke or systemic embolism a priori,
the pooled analysis of NOACs compared with warfarin on stroke or sys-
temic embolism was not accounted for multiple comparisons. All other
pooled analyses and subgroup analyses were adjusted using the
Bonferroni correction and among which subgroup analyses on stroke or
systemic embolism were adjusted separately from other outcomes.

Statistical analyses were performed using Comprehensive Meta-
Analysis version 2 (Biostat Inc., New Jersey, USA) and the p.adjust func-
tion and the metafor package in R version 3.5.0 (R Foundation for
Statistical Computing, Vienna, Austria).

Results

We identified three RCTs (Supplementary material online, Figure S1),
including 7351 patients eligible for reduced-dose NOACs from a
total population of 46 426 patients for the analysis on stroke or sys-
temic embolism. All trials were judged to be at low risk of bias
(Supplementary material online, Figure S2). Patients eligible for
reduced-dose NOACs were older and more likely to be women,
and therefore had lower creatinine clearance, than those eligible for
full-dose NOACs. The risk of ischaemic stroke (assessed by the
CHADS2 score) was consistently higher in patients eligible for
reduced-dose NOACs in whom warfarin management (by time in
therapeutic range) was more challenging (Table 1). Table 2 reports
patient distributions per eligibility criterion for reduced-dose
NOACs.

Outcome summary
Pooled rates of stroke or systemic embolism and major bleeding by
treatment and by patient eligibility for NOAC dose reduction are
summarized in Figure 1. Irrespective of treatments, annualized event
rates were higher in patients eligible for reduced-dose NOACs than
in those eligible for full-dose NOACs for stroke or systemic embol-
ism and for major bleeding (Supplementary material online, Figure S3).
Among patients eligible for reduced-dose NOACs, annualized rates
of stroke or systemic embolism were 3.03% (95% CI 2.47–3.59%) for
warfarin and 2.39% (95% CI 1.80–2.98%) for reduced-dose NOACs,
whereas annualized rates of major bleeding were comparably higher
[4.98% (95% CI 4.25–5.71%) and 3.60% (95% CI 2.61–4.60%) for war-
farin and for reduced-dose NOACs, respectively]. With regard to
other thrombo-embolic and haemorrhagic outcomes, annualized
event rates were consistently higher in patients eligible for reduced-
dose NOACs than in those eligible for full-dose NOACs regardless
of treatments (Supplementary material online, Table S2).

Efficacy and safety by non-vitamin K
antagonist oral anticoagulant dose
Supplementary material online, Table S3 summaries pooled analyses
on comparative efficacy and safety of NOACs. Compared with war-
farin, NOACs were associated with a lower risk of stroke or systemic
embolism [RR 0.86 (95% CI 0.78–0.94)] that was driven by a large re-
duction in the risk of haemorrhagic stroke. There were also substan-
tial reductions in risks of intracranial haemorrhage and fatal bleeding
with NOACs despite a higher risk of gastrointestinal bleeding.

Overall, there was a trend toward a lower risk of major bleeding with
NOACs [RR 0.83 (95% CI 0.67–1.03)].

In line with the overall patient population, there were consistent
trends in favour of reduced-dose NOACs compared with warfarin
among patients eligible for reduced-dose NOACs for all efficacy and
safety outcomes except gastrointestinal bleeding (Take home figure).
Among patients eligible for full-dose NOACs, similar risk reductions
were observed in stroke or systemic embolism [RR 0.86 (95% CI
0.77–0.96)] and major bleeding [RR 0.87 (95% CI 0.70–1.08)] with
full-dose NOACs relative to warfarin (interaction P, 0.89 and 0.26,
respectively) (Figure 2). Compared with warfarin, reduced-dose
NOACs were associated with the similar risk of ischaemic stroke and
a trend toward a lower risk of systemic embolism (Supplementary
material online, Figures S4 and S5). Risks of haemorrhagic stroke,
intracranial haemorrhage, and fatal bleeding were consistently lower
with reduced-dose NOACs than with warfarin with summary RRs
ranging between 0.43 and 0.58. In addition, comparative effects of
NOACs on other safety events between patients eligible for
reduced-dose NOACs and those eligible for full-dose NOACs were
similar (each interaction P > 0.05) (Supplementary material online,
Figure S6).

Sensitivity analysis
Sensitivity analyses using the Knapp–Hartung method were broadly
consistent with base-case analyses (Supplementary material online,
Table S4). Effect estimates using hazard ratios were statistically com-
parable to those derived from dichotomous data (Supplementary
material online, Figure S7). Additional analyses incorporating data on
the RE-LY European label simulation analysis showed that consistent
trends in lower risks of stroke or systemic embolism and serious
bleeding favoured reduced-dose NOACs, including dabigatran, in
patients who met NOAC dose-reduction criteria (Supplementary
material online, Figure S8).

Discussion

In this meta-analysis of three pivotal RCTs comparing NOACs with
warfarin in patients with AF, we found that patients eligible for
reduced-dose NOACs were at higher risk of thrombo-embolic and
haemorrhagic complications than those eligible for full-dose NOACs
when treated with anticoagulants. Compared with warfarin, the
benefit-harm profile of NOACs, when dose-adjusted appropriately,
were consistently better than warfarin whether patients met or did
not meet NOAC dose-reduction criteria.

Balancing between risks of stroke and bleeding is necessary for the
optimal use of anticoagulants in clinical practice. The greatest obs-
tacle to the use of anticoagulants is the risk of bleeding. However,
many of the same patient characteristics that are associated with ex-
cess bleeding are also associated with disabling stroke and death.21

Our findings further confirmed that patients at high risk of increased
NOAC levels were at greater risk of thromboembolism and haemor-
rhage when treated with warfarin. A possible mechanism accountable
for this phenomenon other than inherent risks (referenced by risk
scores) is that warfarin management is often more difficult in patients
who are older, Asian, with lower body weight, or with renal impair-
ment.22–24 It is among these same patients in whom benefits of
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NOACs relative to warfarin appear most promising.25–27 Moreover,
even with high-quality warfarin management, NOACs were still asso-
ciated with fewer bleeding events, including intracranial haemorrhage
and fatal bleeding.14,28

NOACs have been comprehensively studied in their clinical devel-
opment programs and knowledge learned from pharmacodynamic
and pharmacokinetic studies has improved dosing schemes of three
factor Xa inhibitors, thereby helping to avoid excess bleeding.
Patients at risk of overexposure, despite being studied prospectively
in Phase III RCTs, were relatively under-represented. Reduced-dose
regimens might decrease the risk of bleeding at the cost of an ele-
vated risk of stroke due to underexposure. In our study, reduced-
dose NOACs were safer than warfarin while achieving efficacy that

was at least as good as warfarin in patients who met NOAC dose-
reduction criteria. It is reassuring that reducing NOAC doses appro-
priately does not increase untoward thromboembolism relative to
warfarin.

Since NOACs provide a more predictable anticoagulation re-
sponse than warfarin, they are given in fixed doses. In addition to full-
dose regimens, a lower-dose version of each NOAC (rivaroxaban
15 mg, apixaban 2.5 mg, and edoxaban 30 mg) is marketed for dose
reductions. In clinical practice, no difference in efficacy and safety was
reported between reduced-dose NOACs and full-dose NOACs
when given according to labels.29 However, the frequent use of doses
outside labels or guidelines recommendations in clinical practice is
alarming and is associated with an increase in harm.30–32 This may be

....................................................................................................................................................................................................................

Table 2 Patient distributions by dose-reduction criterion

NOAC regimen (if reduced) Dose-reduction criteria Warfarin NOAC

ROCKET AFa Rivaroxaban 20 mg (15 mg) once

daily

CrCl 30–49 mL/min 20.7 20.7

ARISTOTLEa Apixaban 5 mg (2.5 mg) twice

daily

Age >_80 years and body weight <_60 kg 2.5 2.7

Age >_80 years and the serum creatinine

level >_1.5 mg/dL

1.3 1.3

Body weight <_60 kg and the serum cre-

atinine level >_1.5 mg/dL

0.3 0.4

Age >_80 years, body weight <_60 kg, and

the serum creatinine level >_1.5 mg/dL

0.1 0.1

ENGAGE AF-TIMI 48b Edoxaban 60 mg (30 mg) once

daily

CrCl 30–50 mL/min 19.3 19.6

Body weight <_60 kg 10.0 9.7

Any concomitant potent P-gp inhibitors 3.5 3.7

Data are in %.
CrCl, creatinine clearance; NOAC, non-vitamin K antagonist oral anticoagulant; P-gp, P-glycoprotein.
aSafety population.
bPatients may have had more than one reason for reduced-dose edoxaban.
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Figure 1 Pooled rates of stroke or systemic embolism and major bleeding. In patients eligible for reduced-dose NOACs (hatched bars), higher
rates of stroke or systemic embolism and higher rates of major bleeding were observed with both treatments compared to those eligible for full-
dose NOACs (solid bars). NOAC, non-vitamin K antagonist oral anticoagulant.
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..attributed in part to the higher complexity of patients seen in clinical
practice among whom the risk of bleeding is often overestimated.33

Although lower-dose NOACs are commonly used with the aim to
reduce patient’s exposure to anticoagulation, thereby reducing the
risk of bleeding, it is worth noting that in RE-LY and ENGAGE AF-
TIMI 48 that prospectively studied low-dose dabigatran (110 mg) and
edoxaban (30 mg, reduced to 15 mg per protocol), respectively,14,34

these low-dose regimens resulted in less bleeding but reduced effi-
cacy compared with standard-dose regimens.35 Clinical experience
with under-dosing of NOACs suggests that, compared with appro-
priate NOAC dosing, rates of major bleeding and hospitalization due
to bleeding were not reduced while rates of thromboembolism and
cardiovascular hospitalization were increased.31,32 Furthermore,
even in patients at increased risk of falling due to frailty, an appropri-
ately dosed NOAC is generally as efficacious as and safer than well-
managed warfarin.11,36

Finally, there is no universal rule for determining dose reductions.
By study design, rivaroxaban 15 mg once daily was used in patients
with creatinine clearance 30–49 mL/min, whereas edoxaban 30 mg
once daily was used in patients with creatinine clearance 30–50 mL/
min, body weight <_60 kg, or concomitant medications with potent
P-glycoprotein inhibition. Since patients with isolated advanced age
(>_80 years), low body weight (<_60 kg), or renal impairment (the
serum creatinine level >_1.5 mg/dL) consistently benefited from

apixaban 5 mg twice daily,37 apixaban 2.5 mg twice daily should only
be given when two or more of those conditions coexist, which was
an infrequent occurrence in ARISTOTLE (only�5% of patients).

Limitations
First, our study was based on aggregate data abstracted from
papers and regulatory agencies where not all outcomes were re-
trievable. Subgroup analyses from RCTs are often underpowered
and meta-analyses by subgroup might not be as valid as analyses
on individual patient-level data, since there was heterogeneity in
studied populations and study conduct across trials. Since we
used unadjusted hazard ratios as effect estimates in the inverse-
variance weighted model to account for variations in follow-up
duration, outcomes were independently adjudicated, and, in par-
ticular, primary outcomes of interest of our study had homoge-
neous definitions across three trials, we believe our findings are
valid. Second, significant between-trial heterogeneity found in the
analysis on major bleeding may affect the robustness of our result.
However, there was little heterogeneity in efficacy outcomes and,
more importantly, in serious bleeding, including haemorrhagic
stroke, intracranial haemorrhage, and fatal bleeding. Third, we did
not assess efficacy and safety of NOACs in patients with creatinine
clearance 15–30 mL/min in whom reduced-dose rivaroxaban and
edoxaban are still recommended by US and European labels.

esod CAON rof ytilibigilEemoctuO

Gastrointestinal bleeding
Reduced-dose

Full-dose

Haemorrhagic stroke
Reduced-dose

Full-dose

Intracranial haemorrhage
Full-dose

Reduced-dose

Fatal bleeding
Full-dose

Reduced-dose

Death
Full-dose

Reduced-dose

Ischaemic stroke
Reduced-dose

Full-dose

Systemic embolism
Reduced-dose

Full-dose

Major bleeding
Reduced-dose

Full-dose

Interaction P

0.60

0.92

0.78

0.41

0.93

0.84

0.92

0.26

0.89Stroke or systemic embolism
Reduced-dose

Full-dose

RR (95% CI)

1.24 (0.78-1.98)

1.42 (1.19-1.70)

0.55 (0.34-0.89)

0.54 (0.42-0.70)

0.53 (0.40-0.69)

0.58 (0.34-0.98)

0.57 (0.39-0.84)

0.43 (0.25-0.75)

0.88 (0.81-0.97)

0.89 (0.75-1.06)

0.95 (0.72-1.26)

0.92 (0.80-1.07)

0.36 (0.07-1.75)

0.39 (0.17-0.89)

0.70 (0.50-0.97)

0.87 (0.70-1.08)

0.84 (0.69-1.03)

0.86 (0.77-0.96)

0.2 1 5

Take home figure Comparative performance between reduced-dose non-vitamin K antagonist oral anticoagulants and full-dose non-vitamin K
antagonist oral anticoagulants relative to warfarin. CI, confidence interval; NOAC, non-vitamin K antagonist oral anticoagulant; RR, risk ratio.
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..Fourth, we only included factor Xa inhibitors in primary analyses
because the design of RE-LY was different (e.g. no dose-reduction
criteria).38 The post hoc modelling from the RE-LY database was
included in our sensitivity analysis, which demonstrated consistent
findings with our primary analysis in the other three RCTs.
Although this meta-analysis only included RCTs that had strict se-
lection criteria and pre-specified protocols that limit the generaliz-
ability of our results, we, nevertheless, note that our findings are
qualitatively similar to results reported from large observational
registries.31,32

Conclusion

When treated with anticoagulants, rates of stroke or systemic embol-
ism and major bleeding were higher in patients with AF who met
NOAC dose-reduction criteria than in patients who did not satisfy
these criteria. There was no differential effect on efficacy or safety of
NOACs between patients eligible for reduced-dose NOACs and
those eligible for full-dose NOACs. Thus, our findings highlight the
importance of prescribing reduced-dose NOACs for right patient
populations per approved clinical criteria.

Interaction P= 0.89 

RR (95% CI)
Eligible for reduced-dose NOAC

Subtotal
I²= 8%
Adjusted P= 0.19

190/3702 228/3649 0.84 (0.69-1.03)

Eligible for full-dose NOAC

Subtotal
I²= 0%
Adjusted P= 0.011

581/19526 679/19549 0.86 (0.77-0.96)

0.4 1 2.5
Favors NOAC Favors warfarin

NOAC
n/N

Warfarin
n/N

A

B

Stroke or systemic embolism

)81.1-56.0( 88.09541/680941/77FA TEKCOR
)20.1-62.0( 15.0304/22824/21ELTOTSIRA

ENGAGE AF-TIMI 48 106/1784 120/1787 0.88 (0.69-1.14)

ROCKET AF 191/5583 219/5622 0.88 (0.73-1.06)
ARISTOTLE 200/8692 243/8678 0.82 (0.68-0.99)
ENGAGE AF-TIMI 48 190/5251 217/5249 0.88 (0.72-1.06)

217/3674 303/3658 0.70 (0.50-0.97)

923/19537 1069/19522 0.87 (0.70-1.08)

Interaction P= 0.26

0.4 1 2.5
Favors NOAC Favors warfarin

Subtotal
I²= 68%
Adjusted P= 0.50

Subtotal
I²= 84%
Adjusted P>0.99

RR (95% CI)
Eligible for reduced-dose NOAC

Eligible for full-dose NOAC

NOAC
n/N

Warfarin
n/N

93/1474 100/1476 0.93 (0.71-1.22)ROCKET AF
20/424 37/402 0.51 (0.30-0.87)ARISTOTLE

104/1776 166/1780 0.63 (0.50-0.80)ENGAGE AF-TIMI 48

302/5637 286/5640 1.06 (0.90-1.24)ROCKET AF
307/8664 425/8650 0.72 (0.62-0.83)ARISTOTLE
314/5236 358/5232 0.88 (0.76-1.01)ENGAGE AF-TIMI 48

Major bleeding

Figure 2 Risks of stroke or systemic embolism (A) and major bleeding (B) by patient eligibility for non-vitamin K antagonist oral anticoagulant dose
reduction. *P-values for stroke or systemic embolism were adjusted separately. CI, confidence interval; NOAC, non-vitamin K antagonist oral anti-
coagulant; RR, risk ratio.
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Supplementary material

Supplementary material is available at European Heart Journal online.
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