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ABSTRACT

INTRODUCTION  The optimal antithrombotic regimen for chronic coronary artery disease (CAD) requiring 
long‑term anticoagulation remains uncertain.
OBJECTIVES  We aimed to determine the effects of oral anticoagulation (OAC) monotherapy in compari‑
son with OAC plus single antiplatelet therapy (OAC+SAPT) on cardiovascular mortality in chronic CAD. 
The secondary objective was to assess the effects of both antithrombotic approaches on major bleeding, 
nonfatal ischemic events, and all‑cause death.
PATIENTS AND METHODS  We searched PubMed, Embase, and Cochrane CENTRAL (up to August 2025) for 
randomized trials comparing OAC alone vs OAC+SAPT in chronic CAD. Fixed‑effects models were used 
when heterogeneity was low (I² <50%); otherwise, random‑effects models were applied. Prespecified 
sensitivity analyses included a Bayesian meta‑analysis and trial sequential analysis (TSA). The primary 
outcome was cardiovascular death; secondary outcomes were all‑cause death, major bleeding, nonfatal 
myocardial infarction, and ischemic stroke.
RESULTS  Five trials (AFIRE, AQUATIC, EPIC‑CAD, OAC‑ALONE, and PRAEDO AF; n = 4964; follow‑up 
range, 12–30 mo) met the eligibility criteria. Cardiovascular death occurred in 2.7% of the patients on 
OAC alone vs 3.8% on OAC+SAPT (hazard ratio [HR], 0.69; 95% CI, 0.5–0.96; P = 0.02). The Bayesian 
analysis confirmed the result (HR, 0.75; 95% credible interval, 0.61–0.93). TSA crossed the efficacy 
boundary, supporting firm evidence for cardiovascular mortality reduction with OAC alone. All‑cause 
mortality was numerically, but not significantly, lower on OAC alone (4.9% vs 6.7%; HR, 0.79; 95% CI, 
0.5–1.24; P = 0.3). Major bleeding was reduced on OAC alone (3.3% vs 6.4%; HR, 0.51; 95% CI, 
0.39–0.66; P <0.001). Myocardial infarction and ischemic stroke incidence did not differ significantly 
in the treatment arms.
CONCLUSIONS  In chronic CAD requiring anticoagulation, OAC monotherapy vs OAC+SAPT reduced 
cardiovascular mortality and major bleeding without an excess in nonfatal thrombotic events, generally 
supporting OAC alone as the preferred long‑term strategy in this patient population.
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We performed a meta‑analysis of all available 
randomized controlled trials (RCTs) compar-
ing OAC monotherapy against OAC+SAPT (as of 
August 2025), prespecifying cardiovascular mor-
tality as the primary end point. Secondary end 
points included nonfatal ischemic or bleeding 
events and all‑cause death. To assess robustness 
and address residual uncertainty, we applied both 
frequentist and Bayesian random‑effects models.

METHODS  Established methods recommended 
by the PRISMA statement were used.9,10 A sys-
tematic literature search of PubMed, Embase, 
and the Cochrane Central Register of Controlled 
Trials was conducted from inception through 
August 2025. The full electronic search string 
for PubMed, and the corresponding search com-
binations for Embase and Cochrane base, includ-
ed the key words and MeSH/Emtree terms of “oral 
anticoagulants,” “coronary artery disease,” “atri-
al fibrillation,” “antiplatelet therapy,” and “ran-
domized trial.” References of the included studies 
and reviews were searched for additional eligible 
trials. Two independent reviewers (EPN and FA) 
screened the titles, abstracts, and full‑text arti-
cles for eligibility. The studies were included when 
CAD patients with established indications for 

INTRODUCTION  Long‑term prescription of full
‑dose oral anticoagulation (OAC) with an anti-
platelet agent is not uncommon in clinical prac-
tice. Such dual antithrombotic therapy typically 
involves patients with atrial fibrillation (AF) and 
chronic coronary artery disease (CAD). Despite 
growing evidence suggesting that less is more,1,2 
the recent AQUATIC trial (Aspirin in Patients 
with Chronic Coronary Syndrome Receiving Oral 
Anticoagulation) reported that 68% of patients 
receiving long‑term OAC, with a coronary stent 
implantation more than 6 months before, were 
receiving additional single antiplatelet therapy 
(SAPT) at trial enrollment.3

Combining OAC (to prevent systemic throm-
boembolism) and an antiplatelet agent (to mit-
igate atherothrombosis) has a rational basis. 
However, this strategy predictably increases 
bleeding without necessarily yielding ischemic 
protection after the acute or early-intervention 
period.3-7 In the above settings, the effect of OAC 
alone vs OAC+SAPT on cardiovascular mortal-
ity remains uncertain. Individual trials3-7 and 
meta‑analyses8 have so far been underpowered 
for cardiovascular death, given low event rates, 
wide CIs, and noninclusion of the most recent 
evidence.

WHAT’S NEW?

In patients with chronic coronary artery disease (CAD) requiring long‑term oral anticoagulation (OAC), 
the optimal long‑term antithrombotic regimen remains debated. This meta‑analysis of 5 randomized tri‑
als, including the recent European AQUATIC trial, shows that OAC monotherapy reduces cardiovascular 
mortality and major bleeding, as compared with OAC combined with a single antiplatelet agent, without 
increasing the incidence of nonfatal myocardial infarction or ischemic stroke over median follow-up of 
23 months. Bayesian and trial‑sequential analyses confirm that the evidence for cardiovascular mor‑
tality reduction is statistically robust. The reduction in cardiovascular mortality and major bleeding, 
without excess nonfatal thrombotic events, generally supports OAC alone as the preferred long-term 
antithrombotic strategy for this patient population.

GRAPHICAL ABSTRACT 
In chronic coronary artery disease (CAD) requiring anticoagulation, oral anticoagulation (OAC) vs OAC plus 
single antiplatelet therapy (SAPT) reduced cardiovascular mortality and major bleeding without excess 
nonfatal thrombotic events. 
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the meta and bayesmeta packages, and in Py-
thon (version 3.12; Python Software Founda-
tion, Wilmington, Delaware, United States). We 
also prespecified a sensitivity analysis restrict-
ed to East‑Asian trials (AFIRE [Atrial Fibrilla-
tion and Ischemic Events with Rivaroxaban in 
Patients with Stable Coronary Artery Disease],4 
EPIC‑CAD [Edoxaban vs Edoxaban with Anti-
platelet Agent in Patients with Atrial Fibrilla-
tion and Chronic Stable Coronary Artery Dis-
ease],5 OAC‑ALONE [Optimizing Antithrombot-
ic Care in Patients with Atrial Fibrillation and 
Coronary Stent],6 and PRAEDO‑AF [Prospective 
Randomized Study of Safety Outcomes Treated 
with Edoxaban in Patients with Stable Coronary 
Artery Disease and Atrial Fibrillation],7 exclud-
ing the European AQUATIC study,3 to explore 
whether regional setting, lower direct oral an-
ticoagulant (DOAC) dosing, and nonexclusive 
use of aspirin could modify the treatment effect 
of OAC monotherapy vs OAC+SAPT. A 2‑sided 
P value below 0.05 was considered significant.

RESULTS  Study selection and characteristics  
The systematic search identified 2847 potential-
ly relevant articles. After removing duplicates and 
screening titles and abstracts, 34 full‑text articles 
were assessed for eligibility. Five RCTs met the in-
clusion criteria,3-7 encompassing 4964 patients 
(Supplementary material, Figure S1).

The included trials were published between 
2019 and 2025, with median follow‑up of 
23 months (range, 12 to 30 mo). Most patients 
had AF and CAD requiring percutaneous coro-
nary intervention (PCI), which was performed 
more than 6 months before enrollment. Three tri-
als were discontinued prematurely: 2 for excess 
harm in 1 treatment arm (AFIRE4 and AQUATIC3), 
and 1 due to COVID‑19 pandemic (PRAEDO-AF7). 
Baseline demographics, comorbidities, and risk 
scores were similar between treatment arms 
in each trial (TABLE 1). Anticoagulation was pre-
dominantly provided with DOACs, except in 
the OAC‑ALONE6 trial, where 75.2% of patients 
received warfarin. In the combination‑therapy 
arm, aspirin was administered overall in 68.3% 
and clopidogrel in 29.2% of cases.

Risk of bias assessment  Overall risk of bias was 
low in all 5 studies, with no bias component clas-
sified as high risk. All studies had adequate ran-
domization procedures and low risk of attrition 
bias (Supplementary material, Table S2).

Primary outcome of cardiovascular death  Cardio-
vascular mortality data were available in all tri-
als. This outcome occurred in 68 of 2488 patients 
in the OAC alone group vs 94 of 2476 patients in 
the OAC+SAPT group (2.7% vs 3.8%; I2 = 22.8%; 
HR, 0.69; 95% CI, 0.5–0.96; P = 0.03; FIGURE 1A). 
The Bayesian meta‑analysis confirmed a signifi-
cant cardiovascular mortality reduction with OAC 
vs OAC+SAPT (HR, 0.75; 95% CrI, 0.61–0.93; 
FIGURE 1B). The TSA showed that the sample size of 

anticoagulation were randomly allocated to either 
OAC alone or OAC+SAPT. Observational studies 
or those comparing triple vs dual antithrombotic 
therapy were not included. No language restric-
tions were applied. The meta‑analysis is registered 
in the PROSPERO database (CRD420251167661).

Data extraction  Data extraction was performed 
using standardized forms that included study 
characteristics, patient demographics, interven-
tion details, and clinical outcomes. The primary 
outcome was cardiovascular mortality. Main sec-
ondary outcomes included all‑cause mortality, 
major bleeding (as defined by each study), nonfa-
tal myocardial infarction (MI), and nonfatal isch-
emic stroke (IS). Risk of bias was assessed using 
the Cochrane Risk of Bias tool 2.011 that considers 
randomization process, deviations from intend-
ed interventions, missing outcome data, outcome 
measurements, and selection of reported results. 
Overall risk of bias was defined as low, with some 
concerns, or high.

Statistical analysis  Trial‑level data were ana-
lyzed according to the intention‑to‑treat princi-
ple. Hazard ratios (HRs) with 95% CIs were ab-
stracted from individual studies. A fixed‑effects 
model was used when between‑study heteroge-
neity was low to moderate (I2 <50%); otherwise, 
random‑effects models were applied.12,13 Publica-
tion bias was evaluated using funnel plots. Cer-
tainty in the body of evidence for each outcome 
was evaluated according to the Grading of Rec-
ommendations Assessment, Development and 
Evaluation approach, considering study limita-
tions, inconsistency (I2), indirectness, impreci-
sion, and publication bias. Certainty was rat-
ed as high, moderate, low, or very low (Supple-
mentary material, Table S1). Exploratory ab-
solute risk differences (ARDs) were calculated 
for each outcome. A random‑effects Bayesian 
meta‑analysis was performed for cardiovascu-
lar death to obtain posterior probability distri-
butions of treatment effects.14 The overall effect 
was assigned a weakly informative normal pri-
or on the logarithmic HR scale, reflecting a con-
servative relative difference. Between‑study het-
erogeneity τ followed a half‑normal prior, with 
scale 0.1, consistent with empirical heterogene-
ity for mortality outcomes. We report posterior 
HR medians with 95% credible intervals (CrIs) 
and the posterior probability of a cardiovascular
‑mortality effect. Trial sequential analysis (TSA) 
was performed for the primary outcome to as-
sess whether the cumulative sample size was 
sufficient to detect the observed treatment ef-
fect. TSA monitoring boundaries used a 2‑sided 
O’Brien–Fleming α‑spending function (type I er-
ror 5%; type II error 20% [80% power]). The re-
quired information size was estimated from 
the control event rate and the anticipated rel-
ative risk reduction. Meta‑analyses were con-
ducted in R (version 4.3.2; R Foundation for 
Statistical Computing, Vienna, Austria) with 
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TABLE 1  Study characteristics

Study / country / median 
follow‑up / design

Arm Age, y, 
mean 
(SD)

Men, % Diabetes, % Prior MI, % Prior PCI, % / time 
from PCI, mo

CHA2DS2
‑VASc, points

HAS‑BLED, points OAC type / reason for OAC SAPT in dual arm

AFIRE4 / Japan /  
23 mo / PROBE

Rivaroxaban 
+ SAPT 
(n = 1108)

74.4 
(8.2)

79.1 42.1 35.5 70.7 / >12 NR per arm NR per arm Rivaroxaban
(15 mg daily; 10 mg if dose
‑reduced) / AF

Aspirin, approx. 70.2%; 
P2Y12, approx. 26.8% 
(mostly clopidogrel and 
rarely prasugrel)

Rivaroxaban 
monotherapy 
(n = 1107)

74.3 
(8.5)

79 41.6 34.7 70.6 / >12 NR per arm NR per arm Rivaroxaban
as above / AF

–

AQUATIC3 / France /  
26 mo / double‑blind

OAC + aspirin 
(n = 433)

72.3 
(9.3)

85.5 38 71.5 100 / >6 Median, 4 
(3–5)

NR at baseline DOAC, 89.7% (apixaban, 
62.2%; rivaroxaban, 24.7%; 
dabigatran, 2.9%); VKA, 10.3% 
(overall) / AF in 89%

Aspirin 100 mg daily

OAC + placebo 
(n = 439)

71.1 
(9.6)

85.2 36.9 72.7 100 / >6 Median, 4 
(3–5)

NR at baseline As above / AF in 89% –

EPIC‑CAD5 / South 
Korea / 12 mo / PROBE

Edoxaban 
+ SAPT 
(n = 516)

72.5 
(8.4)

78.7 38.2 17.8 NR (revascularization, 
65.7% overall) / >6

Mean, 4.4 
(1.5); median, 
4 (3–5)

Mean, 2.2 (0.8); 
Median, 2 (2–3)

Edoxaban dose adjusted for 
renal function and body 
weight / AF

Aspirin, 61.8%; 
clopidogrel, 37.8%; 
other, 0.4%

Edoxaban 
monotherapy 
(n = 524)

71.7 
(8)

75.6 42.7 15.1 NR (revascularization, 
65.7% overall) / >6

Mean, 4.3 
(1.6); median, 
4 (3–5)

Mean, 2.1 (0.8); 
Median, 2 (2–3)

Edoxaban as above / AF –

OAC‑ALONE6 / Japan /  
30 mo / PROBE

OAC + SAPT 
(n = 346)

75.2 
(0.4)

85 39.9 39.6 NR / >12 Mean, 4.6 
(1.4); ≥3 in 
94.8%

Categories:  
1 approx. 3%,  
2 approx. 52%,  
≥3 approx. 44.8%

Warfarin, 76.3%; DOAC, 23.7% 
(dabigatran, 24.4%; 
rivaroxaban, 20.7%; apixaban, 
45.1%; edoxaban, 9.8% among 
DOAC users) / AF

Aspirin, 86.4%; 
Clopidogrel, 13.9%

OAC alone 
(n = 344)

74.9 
(0.4)

85.5 44.2 37.5 NR / >12 Mean, 4.6 
(1.4); ≥3 in 
93.9%

Categories: 
1 approx. 5%, 
2 approx. 51%,  
≥3 approx. 43.6%

As above / AF –

PRAEDO AF7 / Japan /  
21 mo / open label and 
adjudication

Edoxaban 
+ clopidogrel 
(n = 73)

74  
(9)

86 47 NR NR / >6 Overall median, 
approx. 4 
(per‑arm NR)

Overall median, 
approx. 3 (per‑arm 
NR)

Edoxaban dose adjusted for 
renal function and body 
weight / AF

Clopidogrel

Edoxaban 
monotherapy 
(n = 74)

74  
(7)

87 39 NR NR / >6 Overall median, 
approx. 4 
(per‑arm NR)

Overall median, 
approx. 3 (per‑arm 
NR)

Edoxaban / AF –

Mean values are provided with SD and median values with interquartile range in parentheses.

Abbreviations: AF, atrial fibrillation; approx., approximately; DOAC, direct oral anticoagulant; MI, myocardial infarction; NR, not reported; OAC, oral anticoagulant; PCI, percutaneous coronary intervention; PROBE, prospective 
randomized open‑label design with blinded end point adjudication; SAPT, single antiplatelet therapy; VKA, vitamin K antagonist
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FIGURE 1�  A – forest plot showing hazard ratios (HRs) and 95% CIs for cardiovascular mortality in patients randomized to oral anticoagulation (OAC) 
alone vs OAC plus single antiplatelet therapy (OAC+SAPT), study weights are proportional to square sizes. B – cardiovascular mortality; Bayesian 
forest plot showing posterior distributions of HRs for cardiovascular mortality. The plot displays posterior medians and 95% credible intervals (CrIs) for 
individual studies and for the overall pooled estimate. C – trial sequential analysis plot showing cumulative Z‑score progression across the 5 included 
trials. The cumulative Z‑score (blue line with markers) crosses the efficacy boundary (red line), indicating that sufficient evidence has been accrued to 
confirm the cardiovascular mortality benefit with OAC alone. The current sample size of 4964 patients (purple vertical line) exceeds the required 
information size of approximately 4400 patients (dashed green vertical line), confirming the robustness of the findings. 
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directionally and numerically similar to the over-
all estimates (Supplementary material, Table S3).

DISCUSSION  This meta‑analysis is the first sys-
tematic evaluation to show reduced cardiovascu-
lar mortality, enhanced safety in terms of major 
bleeding, and no excess in major nonfatal isch-
emic events with OAC vs OAC+SAPT in patients 
with chronic CAD and a concomitant condition 
requiring long‑term anticoagulation. It differs 
from a previous work8 that summarized 4 ran-
domized trials, by incorporating the more re-
cent AQUATIC trial,3 by focusing a priori on car-
diovascular mortality as the primary end point 
with time‑to‑event analyses, and by complement-
ing conventional random‑effects pooling with 
the Bayesian and trial‑sequential methods, there-
by narrowing the CIs for cardiovascular death and 
major bleeding, while confirming neutral effects 
on nonfatal MI and IS.

The reduction in cardiovascular mortality with 
OAC monotherapy is compelling, yielding a 31% 
relative risk reduction and an exploratory ARD 
of 1.1 percentage points over a median 2‑year 
follow‑up, resulting in a number needed to treat 
(NNT) of 94 to prevent 1 cardiovascular death 
(FIGURE 3). The findings, derived from the frequen-
tist analyses and corroborated by the complemen-
tary Bayesian modeling to account for residu-
al uncertainty, support the conclusions from re-
cent trials that were underpowered to detect car-
diovascular mortality as an individual end point. 
The concordance of the results across analytic par-
adigms increases confidence that the observed ef-
fect is not model‑dependent but reflects a true 
underlying effect.13 The Bayesian meta‑analysis 
indicates a 98.2% posterior probability that OAC 
alone reduces cardiovascular mortality, as com-
pared with OAC+SAPT, complementing conven-
tional CIs and providing useful information for 
patient‑centered discussions.14 The TSA further 
strengthened the validity of the finding. The cu-
mulative Z‑score crossing the O’Brien–Fleming 
efficacy boundary provided evidence that suf-
ficient statistical power was achieved to detect 
the observed treatment effect. TSA confirmation 
is particularly important in meta‑analyses, as it 

4964 patients exceeded the required information 
size (approximately 4384 patients), indicating 
sufficient accrued evidence to demonstrate a car-
diovascular mortality reduction with OAC alone 
(FIGURE 1C). The Bayesian probability density plot 
for the absolute difference indicated a 98.2% pos-
terior probability of OAC alone reducing cardio-
vascular mortality, as compared with OAC+SAPT 
(Supplementary material, Figure S2).

Secondary outcomes  All‑cause mortality data 
were available in all trials. This outcome occurred 
in 123 of 2488 patients in the OAC arm and in 
166 of 2476 patients in the OAC+SAPT arm, 
a large numerical difference that, however, did 
not achieve significance (4.9% vs 6.7%; I2 = 59.7%; 
HR, 0.79; 95% CI, 0.5–1.24; P = 0.3; FIGURE 1D).

Data on major bleeding—defined in all tri-
als according to the International Society on 
Thrombosis and Hemostasis—were available 
in all cases. Major bleeding occurred in 83 of 
2488 patients in the OAC arm and in 160 of 
2476 patients in the OAC+SAPT arm (3.3% vs 
6.4%; I2 = 43.9%; HR, 0.51; 95% CI, 0.39–0.66; 
P <0.001; FIGURE 2A).

Nonfatal MI data were available in all tri-
als. This outcome occurred in 30 of 2488 pa-
tients in the OAC arm and in 27 of 2476 pa-
tients in the OAC+SAPT arm, with a small differ-
ence (1.2% vs 1.1%; I2 = 7.9%; HR, 1.06; 95% CI, 
0.62–1.81; P = 0.84; FIGURE 2B). 

Nonfatal IS data were available in all tri-
als. This outcome occurred in 49 of 2488 pa-
tients in the OAC arm vs 49 of 2476 patients in 
the OAC+SAPT arm (1.9% vs 1.9%; I2 = 0%; HR, 1; 
95% CI, 0.68–1.49; P = 0.98; FIGURE 2C).

Publication bias and sensitivity analyses  Visual in-
spection of the funnel plots and Egger regression 
test (P = 0.34) suggested no significant publica-
tion bias for the primary outcome (Supplementa-
ry material, Figure S3) nor for any other outcome 
(Supplementary material, Figures S4–S8). A sen-
sitivity analysis limited to the 4 East‑Asian tri-
als,4-7 with exclusion of the AQUATIC trial,3 did 
not substantially change the HRs for cardiovas-
cular death or major bleeding, which remained 

FIGURE 1�  D – forest plot showing HRs and 95% CIs for all‑cause mortality in patients randomized to OAC alone vs OAC+SAPT. Study weights are 
proportional to square sizes.
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consistently been associated with markedly in-
creased short- and long‑term mortality across 
cardiovascular patient populations.16,17 Major 
bleeding may be directly fatal or—by triggering 
antithrombotic therapy discontinuation— may 
lead to fatal ischemic complications, supporting 
the concept that bleeding prevention translates 
directly into survival benefit.

The cardiovascular mortality benefit with OAC 
alone was achieved without any tradeoff in major 
nonfatal thrombotic events. The absence of sig-
nificant differences in nonfatal MI (ARD, 0.1 per-
centage points) or nonfatal IS (ARD, 0 percentage 
points) rates between treatment strategies sug-
gests that anticoagulant therapy alone provides 
adequate protection against both cardioembolic 
and atherothrombotic events in most patients 
(FIGURE 3). Indeed, historical evidence, accrued be-
fore the coronary intervention era, had demon-
strated survival benefit of vitamin K antagonists 
over placebo,18 and comparable protection of OAC 

addresses concerns about random error and risks 
of false‑positive findings due to repeated testing 
across multiple studies.15 In the present analy-
sis, TSA also addressed concerns about prema-
ture trial discontinuation. With the information
‑size requirement exceeded, the conclusion that 
OAC monotherapy lowers cardiovascular mortal-
ity is unlikely to be significantly altered by fur-
ther trials, supporting its translation into clini-
cal practice and regulatory guidance.

The mechanism underlying the cardiovascular 
survival benefit with OAC alone appears multi-
factorial but is likely primarily driven by the sub-
stantial reduction in major bleeding observed in 
our analysis. The ARD of 3.1 percentage points 
for major bleeding—corresponding to 1 major 
bleeding event prevented for every 32 patients 
treated over the 2‑year period (FIGURE 3)—repre-
sents a substantial and meaningful reduction in 
bleeding risk across the trials. Major bleeding, 
especially intracranial and gastrointestinal, has 

FIGURE 2�  Forest plot showing hazard ratios (HRs) and 95% CIs for nonfatal major bleeding events (A), nonfatal myocardial infarction (B), and 
nonfatal ischemic stroke events (C). For all panels, study weights are proportional to square sizes.
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importantly extended the previously entirely 
East‑Asian evidence base, and supported gener-
alizability of our findings to European patients, 
despite differences in DOAC dosing patterns.

In the included RCTs, SAPT composition varied 
substantially across trials (TABLE 1): in AQUATIC 
trial,3 the dual‑therapy arm used aspirin 100 mg 
daily in all patients; in the AFIRE,4 EPIC‑CAD,5 
and OAC‑ALONE6 studies, the OAC+SAPT arm 
received aspirin as the predominant agent, with 
clopidogrel (or other P2Y12 inhibitor) in a minor-
ity, whereas in the PRAEDO AF trial,7 the anti-
platelet agent was clopidogrel. Despite this het-
erogeneity, the reduction in cardiovascular death 
and nonfatal major bleeding with OAC mono-
therapy was directionally consistent across SAPT 
regimens, and remained evident when the analy-
sis was restricted to aspirin‑only dual‑therapy in 
the AQUATIC trial.3 These findings indicate that 
the cardiovascular death– and bleeding‑related 
benefits of OAC monotherapy are not confined to 
a specific SAPT agent. From an absolute‑risk per-
spective, cardiovascular death occurred in 2.7% of 
the patients assigned to OAC alone and 3.8% of 
those receiving OAC+SAPT, while major bleeding 
occurred in 3.3% and 6.4% of the patients, respec-
tively. By contrast, the absolute risks of MI and 
IS were virtually identical in both groups (ARDs 
close to 0), indicating that the net clinical ben-
efit of OAC monotherapy is driven by fewer fa-
tal and major bleeding events without a loss of 
ischemic protection. In our study, the reduction 
in cardiovascular mortality with OAC alone was 
replicated in the Bayesian meta‑analysis (quan-
tifying posterior uncertainty) and corroborated 

vs OAC+SAPT,2 in patients with previous MI. Im-
portantly, the present data extend this concept 
to include DOACs.

Although the point estimate for all‑cause death 
favored OAC alone vs OAC+SAPT, the difference 
was not significant. The lack of significance may 
be related, at least in part, to competing causes 
of noncardiovascular deaths in older populations 
(eg, cancer, infections, frailty‑related cause, which 
are not uncommon in older patients and have 
grown over recent years). Competing risks of 
death can dilute the impact on all‑cause death 
of treatments directed specifically at cardiovascu-
lar mechanisms, blunting the observed differenc-
es and inflating the required sample size to detect 
a meaningful difference in all-cause death rates.19 
In comparison with a prior meta‑analysis,20 this 
one was prospectively centered on cardiovascu-
lar mortality as the primary end point and ana-
lyzed it as a time‑to‑event outcome using HRs 
rather than risk ratios (RRs). HRs leverage the full 
follow‑up, appropriately handling censoring and 
differing event times, whereas simple RRs on ac-
crued counts can be biased when follow‑up du-
rations vary or when early event timing is prog-
nostically informative. This approach is consis-
tent with established guidance for survival end 
points in meta‑analyses.21 The clinical relevance of 
modeling event time is underscored by the AFIRE4 
and AQUATIC3 trials, which were stopped early 
for excess deaths in the antiplatelet arm during 
follow‑up—an example where early hazard sepa-
ration matters and HRs are the appropriate effect 
measure. Of note, the inclusion of the AQUATIC 
trial,3 the largest European trial in this setting, 

FIGURE 3�  Summary of event rates and exploratory absolute risk differences from meta‑analysis of randomized trials 
comparing SAPT vs no SAPT in chronic CAD patients receiving OAC 
Abbreviations: ARD, absolute risk difference; CAD, coronary artery disease; pp, percentage points; others, see TABLE 1
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by TSA, where crossing of efficacy boundaries in-
dicated that the evidence was conclusive rather 
than a product of random error.

Limitations  Several limitations of this study 
deserve consideration. Individual patient‑level 
data were not available for more detailed sub-
group analyses. Four of 5 trials had an open‑label 
design and were conducted in Asian countries. 
On the other hand, clinical outcomes were ad-
judicated in a blind manner in all trials except 
PRAEDO AF,7 and the consistent mortality data 
between the Japanese AFIRE4 and the French 
AQUATIC3 trials support broad generalizability 
beyond East Asia.

Beyond corroborating current guidance, this 
analysis shows a cardiovascular survival advan-
tage for OAC monotherapy, shifting the rationale 
from safety benefit alone to additional cardio-
vascular survival benefit. The quantitative risk
‑benefit information provided by our analysis 
can inform shared decision‑making between pa-
tients and physicians.

Future research priorities should include defin-
ing the optimal time‑windows for transitioning 
to OAC alone from OAC plus antiplatelet thera-
py after acute coronary syndromes or PCIs, and 
confirming durability of the survival effect at lon-
ger follow‑up times.

Conclusions  In patients with AF or other indica-
tions for long‑term OAC and with concomitant 
chronic CAD in the absence of recent (<6 months) 
PCI, an OAC alone strategy is associated with 
a clear and consistent reduction in both cardiovas-
cular death and nonfatal major bleeding, as com-
pared with adding an antiplatelet agent. The re-
duced cardiovascular mortality signal is repro-
ducible across randomized trials, robust at both 
frequentist and Bayesian analyses, and support-
ed by trial sequential monitoring, indicating ad-
equate information size for a stable inference. 
The findings support OAC monotherapy to reduce 
cardiovascular deaths and major bleeding with-
out any substantial increase in nonfatal ischemic 
events for chronic CAD patients requiring long
‑term anticoagulation.22-24

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/paim.

ARTICLE INFORMATION

ACKNOWLEDGMENTS  None.

FUNDING  None.

CONTRIBUTION STATEMENT  Conception and design: EPN and FA. Anal‑
ysis and interpretation of the data: EPN, FA, DJK, MEF, MI, GT, JK, and TH. 
Drafting of the article: EPN and FA. Critical revision of the article for impor‑
tant intellectual content: FA, DJK, MEF, MI, GT, JK, and TH.

CONFLICT OF INTEREST  EPN reports research grants from Abbott, Am‑
gen, and lecture fees / honoraria from Amgen, AstraZeneca, Bayer, Pfizer, 
and Sanofi‑Regeneron, outside the submitted work. DJK reports personal 
fees from SINO Medical Sciences Technologies, Inc., Boston Scientific Cor‑
poration, Elixir Medical, Inc., Svelte Medical Systems, Inc., Caliber Thera‑
peutics / Orchestra Biomed, and Shockwave, other from Ablative Solutions, 
Inc., outside the submitted work. FA reports lecture / consultancy fees from 
Amgen, Menarini, Novo Nordisk, and Servier. Other authors declare no con‑
flict of interest.

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/eurheartj/ehac515
https://doi.org/10.1093/eurheartj/ehac515
https://doi.org/10.1093/eurheartj/ehac515
https://doi.org/10.1056/nejmoa020496
https://doi.org/10.1056/nejmoa020496
https://doi.org/10.1056/nejmoa2507532
https://doi.org/10.1056/nejmoa2507532
https://doi.org/10.1056/nejmoa2507532
https://doi.org/10.1056/nejmoa1904143
https://doi.org/10.1056/nejmoa1904143
https://doi.org/10.1056/nejmoa1904143
https://doi.org/10.1056/nejme2410903
https://doi.org/10.1056/nejme2410903
https://doi.org/10.1056/nejme2410903
https://doi.org/10.1155/2022/5905022
https://doi.org/10.1155/2022/5905022
https://doi.org/10.1155/2022/5905022
https://doi.org/10.1161/circulationaha.118.036768
https://doi.org/10.1161/circulationaha.118.036768
https://doi.org/10.1161/circulationaha.118.036768
https://doi.org/10.1161/circulationaha.118.036768
https://doi.org/10.1161/circulationaha.118.036768
https://doi.org/10.1016/j.jacc.2024.12.030
https://doi.org/10.1016/j.jacc.2024.12.030
https://doi.org/10.1016/j.jacc.2024.12.030
https://doi.org/10.1136/bmj.g7647
https://doi.org/10.1136/bmj.g7647
https://doi.org/10.1136/bmj.g7647
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1191/096228001678227794
https://doi.org/10.1191/096228001678227794
https://doi.org/10.1016/j.jclinepi.2007.10.007
https://doi.org/10.1016/j.jclinepi.2007.10.007
https://doi.org/10.1016/j.jclinepi.2007.10.007
https://doi.org/10.1182/blood-2016-08-731638
https://doi.org/10.1182/blood-2016-08-731638
https://doi.org/10.1182/blood-2016-08-731638
https://doi.org/10.1160/th14-12-1066
https://doi.org/10.1160/th14-12-1066
https://doi.org/10.1160/th14-12-1066
https://doi.org/10.1160/th14-12-1066
https://doi.org/10.1016/s0140-6736(80)92154-6
https://doi.org/10.1016/s0140-6736(80)92154-6
https://doi.org/10.1016/s0140-6736(80)92154-6
https://doi.org/10.1093/eurheartj/ehab677
https://doi.org/10.1093/eurheartj/ehab677
https://doi.org/10.1093/eurheartj/ehab677
https://doi.org/10.1093/eurheartj/ehab677
https://doi.org/10.1016/j.amjmed.2025.09.019
https://doi.org/10.1016/j.amjmed.2025.09.019
https://doi.org/10.1016/j.amjmed.2025.09.019
https://doi.org/10.1186/1745-6215-8-16
https://doi.org/10.1186/1745-6215-8-16
https://doi.org/10.1186/1745-6215-8-16
https://doi.org/10.1161/cir.0000000000001207
https://doi.org/10.1161/cir.0000000000001207
https://doi.org/10.1161/cir.0000000000001207
https://doi.org/10.1161/cir.0000000000001207
https://dx.doi.org/10.20452/pamw.17201


POLISH ARCHIVES OF INTERNAL MEDICINE  2026; 136 (2)10

23  Mitrega K, Sredniawa B, Sokal A, et al. Does atrial fibrillation still in‑
crease the risk of death? One‑year follow‑up results of the NOMED‑AF study. 
Pol Arch Intern Med. 2024; 134: 16619. 

24  Vrints C, Andreotti F, Koskinas KC, et al. 2024 ESC Guidelines for 
the management of chronic coronary syndromes. Eur Heart J. 2024; 45: 
3415-3537. 

https://doi.org/10.20452/pamw.16619
https://doi.org/10.20452/pamw.16619
https://doi.org/10.20452/pamw.16619
https://doi.org/10.1093/ehjcvp/pvae069
https://doi.org/10.1093/ehjcvp/pvae069
https://doi.org/10.1093/ehjcvp/pvae069

