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Abstract

IMPORTANCE The net clinical effect of early vs later direct oral anticoagulant (DOAC) initiation after
atrial fibrillation-associated ischemic stroke is unclear.

OBJECTIVE To investigate whether early DOAC treatment is associated with a net clinical

benefit (NCB).

DESIGN, SETTING, AND PARTICIPANTS This was a post hoc analysis of the Early Versus Late
Initiation of Direct Oral Anticoagulants in Post-Ischaemic Stroke Patients With Atrial Fibrillation
(ELAN) open-label randomized clinical trial conducted across 103 sites in 15 countries in Europe, the
Middle East, and Asia between November 6, 2017, and September 12, 2022, with a 90-day follow-up.
Participants included patients with atrial fibrillation-associated acute ischemic stroke, excluding
those with therapeutic anticoagulation at stroke onset or with severe hemorrhagic transformation of
the ischemic infarct.

INTERVENTION Early DOAC initiation (<48 hours after minor and moderate stroke, 6-7 days after
major stroke) vs later initiation (3-4 days after minor stroke, 6-7 days after moderate stroke, and 12-14
days after major stroke).

MAIN OUTCOMES AND MEASURES The main measure was the NCB of early treatment over later
treatment, calculated by subtracting the weighted rate of excess bleeding events (major extracranial
or intracranial hemorrhage) attributable to early treatment from the rate of excess ischemic events
(recurrent stroke or systemic embolism) possibly prevented by early treatment within 30 days (main
analysis) or 90 days (ancillary analysis). An established weighting scheme was used to account for
the different clinical impact of bleeding relative to ischemic outcomes. Event rates were derived from
adjusted logistic models. The analysis included all evaluable randomized ELAN participants.
RESULTS Of the original 2013 ELAN participants, 1966 were eligible for analysis (977 [49.7%]
assigned to early DOAC initiation, 989 [50.3%] assigned to later DOAC initiation; median [IQR] age
77 [70-84] years; 1075 [54.7%] male). The 30-day NCB of early treatment over later treatment
ranged from 1.73 (95% Cl, 0.06-3.40) to 1.72 (95% Cl, -0.63 to 3.98) weighted events possibly
prevented per 100 participants for intracranial hemorrhage weights 1.5 to 3.3. The 90-day NCB
ranged from 2.16 (95% Cl, 0.30-3.87) to 2.14 (95% Cl, -0.26 to 4.41) weighted events per 100
participants.

(continued)

ﬁ Open Access. This is an open access article distributed under the terms of the CC-BY License.

Key Points

Question s early anticoagulation after
atrial fibrillation-associated ischemic
stroke associated with a net clinical
benefit vs later treatment?

Findings This post hoc analysis of 1966
participants from the ELAN randomized
trial balancing the benefit in reduction
of ischemic outcomes (recurrent stroke
or systemic embolism) against the risk
of bleeding outcomes (major
extracranial or intracranial hemorrhage)
by weighting events for their different
clinical importance estimated a net
clinical benefit of approximately 2
weighted events per 100 persons
possibly prevented with early treatment
with direct oral anticoagulants;
however, estimates cannot exclude the
possibility of no benefit or small

net harm.

Meaning Early anticoagulation may
yield a sizeable net clinical benefit for
patients after atrial fibrillation-
associated acute ischemic stroke.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE This post hoc analysis of a randomized clinical trial estimated a
sizeable NCB of early anticoagulation for patients after atrial fibrillation-associated ischemic stroke.
Although estimates cannot exclude the possibility of no benefit or small net harm, the findings
suggest that early treatment may be more favorable.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT0O3148457

JAMA Network Open. 2025;8(1):€2456307. doi:10.1001/jamanetworkopen.2024.56307

Introduction

After an acute ischemic stroke associated with atrial fibrillation, early direct oral anticoagulant
(DOAQ) initiation may reduce the risk of recurrence but expose patients to a higher risk of bleeding
complications—particularly intracranial hemorrhage (ICH)—compared with delayed treatment
initiation." Several observational studies and 3 recent randomized clinical trials investigated the
safety and efficacy of early vs later DOAC initiation by comparing composite outcomes, which
included recurrent ischemic stroke and bleeding events.?* The Timing of Oral Anticoagulant Therapy
in Acute Ischemic Stroke With Atrial Fibrillation* and the Optimal Timing of Anticoagulation After
Acute Ischaemic Stroke® randomized clinical trials demonstrated noninferiority of early treatment,
but failed to show superiority. The Early Versus Late Initiation of Direct Oral Anticoagulants in Post-
Ischaemic Stroke Patients With Atrial Fibrillation (ELAN) randomized clinical trial adopted no formal
hypothesis testing and estimated the 30-day incidence of recurrent ischemic stroke, systemic
embolism, major extracranial bleeding, ICH, or vascular death to be 1.2% lower (ranging from 2.8%
lower to 0.5% higher) with early DOAC initiation.> Taken together, in these trials, composite
outcomes did not occur in excess and even seemed to be less frequent with early treatment.

However, merely adding up the number of ischemic and bleeding events may be less
informative or even misleading, as their clinical significance is not equivalent.® In fact, the disability
and mortality of ICH tend to be greater compared with those of ischemic stroke,” while the clinical
impact of extracranial bleeding may be less severe. While the aforementioned studies®® identified no
particular safety concerns, uncertainty remains about the net effect of the early vs later treatment
approach.®7° For a clinically meaningful assessment of the net effect of one approach over the other,
not only the number of events but also their different clinical impact in terms of death and disability
should be considered. In this post hoc analysis of the ELAN trial, we aimed to comprehensively
investigate the net clinical benefit (NCB) of early vs later treatment as a single measure of the overall
treatment effect, accounting for differences in the clinical importance between ischemic and
bleeding events to better inform clinical practice.

Methods

Study Design and Participants

This is a post hoc analysis of the ELAN randomized clinical trial. The trial protocol, data collection
methods, and main results have been published previously.>" In short, ELAN randomized
participants with acute ischemic stroke and atrial fibrillation to early (<48 hours after minor and
moderate stroke, 6-7 days after major stroke) vs later (3-4 days after minor stroke, 6-7 days after
moderate stroke, and 12-14 days after major stroke) DOAC initiation in a 1:1 ratio across 103 stroke
units and centers in 15 countries in Europe, the Middle East, and Asia between November 6, 2017, and
September 12, 2022. Patients who received reperfusion therapies or antiplatelet treatment and
patients with petechial hemorrhagic transformation of the infarcted brain tissue were eligible for
participation, but patients with therapeutic anticoagulation at stroke onset or with more severe
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hemorrhagic transformation were excluded. Randomization was done with minimization for age
(<70 or =70 years), infarct size (minor, moderate, or major), National Institutes of Health Stroke
Scale (NIHSS) score at randomization (<10 or =10; scores range from 0-42, with higher scores
indicating more severe stroke), and recruiting site. Minor infarcts were those of less than 1.5 cm,
moderate were those greater than 1.5 cm in the anterior circulation but not involving the entire
territory of the middle or anterior cerebral artery, and major were those involving the entire middle
or anterior cerebral artery territory or those greater than 1.5 cm in the posterior circulation.>'12
Cardiovascular risk factors, comorbidities, and details on DOAC treatment were collected at baseline,
and participants were followed up at 30 and 90 days after randomization for the outcomes outlined
below. These outcomes were defined as in the main trial and centrally adjudicated in a blinded
manner.>"" All study data were gathered by local investigators and collected in a web-based database
hosted by the Clinical Trial Unit, University of Bern, Bern, Switzerland. The statistical analysis plan for
this post hoc analysis is provided in Supplement 1. The ELAN protocol was approved by all
responsible ethics committees and, if applicable, by the regulatory authorities in the countries in
which the trial was conducted. The participant, next of kin or another legal representative, or an
independent physician provided written informed consent before enrollment, according to country-
specific requirements. ELAN was conducted in accordance with the Good Clinical Practice guidelines
of the International Council for Harmonisation E6 requirements and the Declaration of Helsinki.'
Herein, we included all evaluable randomized ELAN participants as in the main trial analysis.> This
study followed the Consolidated Standards of Reporting Trials (CONSORT) reporting guideline.

Outcomes

For the main NCB analysis of this study, we considered the following outcomes at 30 days, in keeping
with the main trial analysis>"": (1) recurrent ischemic stroke (defined as evidence of acute cerebral
infarction with neuroimaging or as a clinical diagnosis with symptoms lasting longer than 24 hours
and exclusion of other causes through neuroimaging), (2) systemic embolism (SE; defined as clinical
or radiologic evidence of abrupt arterial occlusion of an extremity or organ other than the brain in
the absence of another likely mechanism), (3) major extracranial bleeding (defined as fatal, life-
threatening, or clinically overt hemorrhage associated with a hemoglobin level decrease of =2 g/dL
[to convert to g/L, multiply by 10.0] over a 24-hour period, transfusion of =2 units of packed red
cells, or occurring in a critical body part), and (4) symptomatic ICH (defined as subdural, epidural,
subarachnoid, or intracerebral hemorrhage leading to clinical symptoms, hospitalization, or death).
In ancillary analyses we also considered these outcomes at 90 days and the additional outcome of
nonmajor bleeding (ie, not satisfying the aforementioned criteria for major bleeding).

Statistical Analysis

We categorized participants according to allocation into an early anticoagulation or later
anticoagulation group according to a modified intention-to-treat strategy, as in the main trial.> We
present baseline variables in both groups using descriptive statistics, that is, frequencies and
percentages for categorical data, and the median and IQR for continuous data, and report the rate of
missing values. Statistical analyses were performed using R, version 4.3.1 (R Project for Statistical
Computing).

In the main analysis, we examined the NCB of early vs later DOAC initiation at 30 days, adopting
established methods as in prior research,®'#"” with weighting of the type of events for their impact
on death and disability relative to recurrent ischemic stroke. For this, we calculated the NCB by
subtracting the rate of excess bleeding events attributable to early treatment from the rate of excess
ischemic events possibly prevented by early treatment, according to the following formula:

NCB = (RI, - RIp) + [SE,, x (RSE, - RSEp)] - [ICH,,, x (RICH - RICH,)] - [MB,, x (RMB, -~ RMB,)],

where R, is the rate of recurrent ischemic stroke for late DOAC; RI, the rate of recurrent ischemic
stroke for early DOAC; RSE, , the rate of SE for late DOAC; RSE, the rate of SE for early DOAC; RICHL,
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the rate of ICH for early DOAC; RICH,, the rate of ICH for late DOAC; RMB, the rate of major

extracranial bleeding for early DOAC; and RMB,, the rate of major extracranial bleeding for late DOAC.

Weight values are derived from previous empirical research,®'#1® with ischemic stroke being

assigned a weight of 1.0 (reference event), SE a weight of 0.9 (SE,,), and major extracranial bleeding

aweight of 0.7 (MB,,), while the weight for ICH (ICH,,) varies from 1.5 to 3.3. We performed the NCB
analysis across the entire range of ICH weights, as in prior research.”'® Deviating from our original
analysis plan, which combined recurrent ischemic stroke and systemic embolism into a single

reference ischemic outcome, we used the method of Eikelboom et al™ to distinguish between the 2

ischemic outcomes, as the most appropriate approach for our data.

We extracted the outcome event rates from a Firth logistic regression model for each outcome,
as in the primary analysis of the main trial. We adjusted the models for the minimization factors age,
NIHSS score, and infarct size, all as categorical variables, as described above, in keeping with the main
trial analysis. Event rates indicate the adjusted proportion of participants that experienced an
outcome at least once. In this analysis, we considered all participants with evaluable follow-up data
except for those with death (from any cause) as first outcome, who were excluded from the logistic
models. Participants who withdrew consent or were unavailable for follow-up were included if they
experienced evaluable events; otherwise, they were excluded from the analysis.

We report the NCB in weighted events per 100 participants along with 95% Cls, calculated
based on 1000 bootstrap replications. Positive NCB values represent favor for early DOAC initiation
over later DOAC initiation, while negative values indicate net harm associated with early treatment.
We also provided estimates for the number needed to treat (NNT) early as opposed to later to
prevent 1 weighted event (calculated as NNT = 1/ NCB, as in prior research').

We additionally performed the following ancillary analyses:

1. Calculation of the NCB of early vs later DOAC initiation at 90 days, using the same method as in the
main analysis but considering all outcomes within 90 days instead of 30 days.

2. Calculation of the NCB of early vs later DOAC initiation at 30 days according to infarct size, that is,
separately in the subgroups with minor, moderate, or major stroke. Here, we adjusted the logistic
models out of which the event rates were derived only for age and NIHSS score.

3. Calculation of the NCB of early vs later DOAC initiation at 30 days including nonmajor bleeding
(non-MB) events using the same method as in the main analysis and according to the following
formula, where the non-MB weight varies from 0.1to 0.5, as in previous research'®:

NCB = (RI, - RIp) + [SE,, x (RSE, - RSEp)] - [ICH,, x (RICH - RICH,)] - [MB,, x (RMB, - RMB,)]

- [non-MB,, x (Rnon-MB - Rnon-MB,)].

Results

Main NCB Analysis at 30 Days

Out of the full ELAN dataset of 2013 participants, 1966 (median [IQR] age 77 [70-84] years; 891
[45.3%] female and 1075 [54.7%] male) were included in the main 30-day NCB analysis, after
exclusion of 13 participants who withdrew consent, 1 participant who was unavailable for follow-up,
and 33 participants with death of any cause as the first event. The study flowchart is shown in
Figure 1. As in the main trial, baseline data were well balanced between the early and later treatment
groups in the main NCB analysis, and the variables adjusted for in the models were complete
(Table1).

Among 1966 participants, we observed 39 recurrent ischemic strokes, 13 SE events, 8 major
extracranial hemorrhages, and 4 symptomatic ICH events at 30 days. No participant had multiple
occurrences of any given outcome. All 30-day events according to treatment group are shown in
Table 2. The point estimates for the NCB of early DOAC initiation over later DOAC initiation at 30 days
were consistently positive (ie, in favor of early treatment) across the entire range of ICH weights used
(1.73[95% Cl, 0.06-3.40] t0 1.72 [95% Cl, -0.63 to 3.98] weighted events per 100 participants
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possibly prevented with early DOAC initiation for ICH weights 1.5 to 3.3), with wide Cls,

the lower limit of which was close to the null at all weights, mostly crossing it (Figure 2). The
corresponding NNT was 58. The detailed results of the main NCB analysis are presented in eTable 1
in Supplement 2.

Ancillary NCB Analyses

NCB At 90 Days

A total of 1917 participants were included in the ancillary 90-day NCB analysis (Figure 1). As in the
main analysis, their baseline characteristics were balanced between the groups (eTable 2 in
Supplement 2). At 90 days, we recorded 48 recurrent ischemic strokes, 14 SE events, 11 major
extracranial hemorrhages and 4 symptomatic ICH events (eTable 3A in Supplement 2). No participant
had multiple occurrences of any given outcome. Consistent with the main analysis, the point
estimates for the NCB of early DOAC initiation over later DOAC initiation at 90 days were positive
regardless of the ICH weight used (2.16 [95% Cl, 0.30-3.87] to 2.14 [95% Cl, -0.26 to 4.41] weighted
events per 100 participants possibly prevented with early DOAC initiation for ICH weights 1.5 t0 3.3),
with 95% Cls above the null for ICH weights 2.6 or lower but crossing it at higher ICH weights
(Figure 3; eTable 4 in Supplement 2). The corresponding NNT was 47.

NCB at 30 Days According to Infarct Size

eTable 3B in Supplement 2 gives all 30-day events in subgroups according to treatment allocation
and infarct size. Repeating the main 30-day NCB analysis separately in subgroups according to infarct
size showed no evidence of a nonneutral net effect of early DOAC initiation over later DOAC initiation
for participants with minor or moderate stroke but a strong signal for a positive NCB in participants
with major stroke (eFigure 1, eTable 5 in Supplement 2).

Figure 1. Study Flowchart

2013 In the original ELAN analysis set

1006 Allocated to early DOAC initiation 1007 Allocated to later DOAC initiation

29 Excluded
8 Withdrew consent >

18 Excluded
5 Withdrew consent

1 Unavailable for follow-up 13 Died from any cause
20 Died from any cause
977 Included in the main net clinical 989 Included in the main net clinical
benefit analysis (at 30 d) benefit analysis (at 30 d)

19 Excluded
1 Withdrew consent
2 Unavailable for follow-up
16 Died from any cause

30 Excluded
4 Withdrew consent
2 Unavailable for follow-up
24 Died from any cause

benefit analysis (at 90 d) benefit analysis (at 90 d)

958 Included in the main net clinical 959 Included in the ancillary net clinical

DOAC indicates direct oral anticoagulant; ELAN, the Early Versus Late Initiation of Direct Oral Anticoagulants in Post-Ischaemic Stroke Patients With Atrial Fibrillation randomized

clinical trial.
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NCB at 30 Days Including Nonmajor Bleeding Events

Among the 1966 participants included in the main analysis, we observed a total of 56 nonmajor
bleeding events within 30 days (Table 2). Repeating the main NCB analysis after including nonmajor
bleeding yielded consistent results with positive NCB estimates regardless of the weights used for
ICH and nonmajor bleeding, with wide 95% Cls crossing the null line (eFigure 2, eTable 6 in
Supplement 2).

Table 1. Baseline Characteristics of Participants Included in the Main NCB Analysis at 30 Days

No./total No. (%)

Participants with early DOAC Participants with later DOAC
Characteristic initiation (n = 977) initiation (n = 989)
Age, median (IQR), y 77 (70-84) 78 (70-84)
Sex, No. (%)
Female 446 (45.6) 445 (45.0)
Male 531 (54.4) 544 (55.0)
Stroke severity according to infarct size,
No. (%)?
Minor 372(38.1) 368 (37.2)
Moderate 389 (39.8) 393 (39.7)
Major 216 (22.1) 228 (23.1)
NIHSS score, median (IQR)® 3(1-6) 3(1-6)
CHA,DS,-VASc score, median (IQR)S 5 (4-6) 5 (4-6)
History of
Ischemic stroke or TIA 155/967 (16.0) 172/984 (17.5)
R e-mbollsm 1B (G2 ASEE) Abbreviations: CHA,DS,-VASc, congestive heart
Hypertension 671/967 (69.4) 660/981 (67.3) failure, hypertension, age 75 years or older, diabetes,
Myocardial infarction 78/967 (8.1) 84/979 (8.6) stroke or TIA, vascular disease, age 65 to 74 years, and
Heart failure 62/911 (6.8) 59/923 (6.4) female sex; DOAC, direct oral anticoagulant; mRS,
Peripheral artery disease 33/944 (3.5) 47/957 (4.9) modified Rankin Scale; NCB, net clinical benefit;
T 179/967 (18.5) 156/984 (15.9) NIHSS, National Institutes of Health Stroke Scale score
a .e-es - ’ . at randomization; SPCs, summary of product
Dyslipidemia 427/947 (45.1) 418/963 (43.4) characteristics; TIA, transient ischemic attack.
Current or past smoking 246/925 (26.6) 240/930(25.8) Sl conversion factor: To convert creatinine clearance to
Creatinine clearance, median (IQR), 71 (60-86) 69 (57-86) mL/s/m?, multiply by 0.0167.
mL/min/1.73 m? 2 Minor infarct: 1.5 derat 1.5
< N >
MRS score before stroke <2¢ 867/976 (88.8) 884/988 (89.5) MHnorintarcts were <1, cm; moderate were >1.5 cm
- in the anterior circulation but not involving the entire
Acute reperfusion therapy territory of the middle or anterior cerebral artery;
Intravenous thrombolysis 204/957 (21.3) 230/969 (23.7) and major involved the entire middle or anterior
Thrombectomy 383/957 (40.0) 374/969 (38.6) cerebral artery territory or were >1.5 cm in the
DOAC type posterior circulation.
Once daily 194/971 (20.0) 203/977 (20.8) ® NIHSS scores range from 0-42, with higher scores
Twice daily 777/971 (80.0) 774/977 (79.2) indicating more severe stroke.
N | o
DOAC dose according to SPCs CHA,DS,-VASc scores range from O to 9, with higher
values indicating higher stroke risk.
Full dose 795/974 (81.6) 797/983 (81.1)
9 Modified Rankin Scale scores range from O (no
Reduced dose 179/974 (18.4) 186/983 (18.9)

symptoms) to 6 (death).

Table 2. Thirty-Day Outcomes According to Treatment Allocation

Participants, No. (%)

Total Early DOAC initiation Later DOAC initiation
Outcome (N = 1966) (n=977) (n =989)
Recurrent ischemic stroke 39(2.0) 14 (1.4) 25(2.5)
Systemic embolism 13(0.7) 4(0.4) 9(0.9)
Major extracranial bleeding 8(0.4) 3(0.3) 5(0.5)
Symptomatic intracranial 4(0.2) 2(0.2) 2(0.2)
hemorrhage
Nonmajor bleeding S0 L) AT Abbreviation: DOAC, direct oral anticoagulant.
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Discussion

This post hoc analysis of the ELAN randomized clinical trial investigated the weighted NCB of early
DOAC initiation over later DOAC initiation after acute ischemic stroke in people with atrial fibrillation.
Using a neuroimaging-based approach to guide treatment timing and established methodology to cal-
culate NCB, we estimated that early treatment initiation possibly prevented about 1.7 weighted events
per 100 persons within 30 days, a sizable net benefit with an NNT of 58. However, considering the
width of the 95% Cls for the estimates, this finding is statistically compatible with the possibility of a
neutral net effect or small net harm. When considering events within 90 days, early treatment was esti-
mated to confer an even larger net benefit by preventing approximately 2.1 weighted events (NNT of
47) but with 95% Cls not completely excluding the possibility of no benefit or a very small net harm.
These findings suggest that early DOAC initiation may be more favorable than later treatment.

Our findings are in line with the main analysis of ELAN as well as with other randomized and ob-
servational data showing that composite outcomes adding up the number of ischemic and hemorrhagic
events do not occur in excess but may even be less frequent with early treatment, without particular
safety concerns.?+>2° Expanding on these results, the present study examined the NCB as a single
measure of the global treatment effect that balances the benefit in ischemic stroke reduction against
the weighted risk of bleeding complications, and provides new evidence in favor of early treatment.
Weighting is important because not all types of ischemic and hemorrhagic events are equally disabling
or deadly but rather differ in their clinical significance. This is reflected in the NCB weights we used,

Figure 2. Net Clinical Benefit of Early Direct Oral Anticoagulant (DOAC) Initiation Over Later DOAC Initiation
at 30 Days

Net clinical benefit is expressed in weighted events

Weighted events per 100 participants

0 possibly prevented per 100 participants. The solid line
gl ‘ ‘ ‘ represents the net clinical benefit estimate across the
1.5 2.0 2.5 3.0 entire range of intracranial hemorrhage (ICH) weights;
ICH weight and the gray shaded area, 95% Cl.

Figure 3. Net Clinical Benefit of Early Direct Oral Anticoagulant (DOAC) Initiation Over Later DOAC Initiation
at 90 Days

Net clinical benefit is expressed in weighted events

Weighted events per 100 participants
N

0 4
possibly prevented per 100 participants. The solid line
N represents the net clinical benefit estimate across the
1.5 2.0 2.5 3.0 entire range of intracranial hemorrhage (ICH) weights;
ICH weight and the gray shaded area, 95% Cls.
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which account for the different impact of the harmful events that early treatment may prevent (such as
ischemic stroke or SE) and those it may cause (such as ICH or other bleeding). Reassuringly, our results
were consistent across a broad spectrum of weights used for bleeding events and regardless of
whether nonmajor bleeding was considered in the NCB calculations.

Of note, our subgroup analysis according to infarct size indicated that early treatment may exert
most benefit in participants with major stroke. This finding is consistent with a previous subgroup
analysis of ELAN™ but should be interpreted with caution considering the generally low number of
outcome events in the subgroups—particularly the scarce ICH events, which were the most heavily
weighted ones and may drive these subgroup NCB results.

Strengths and Limitations

Our study has several strengths. First, we investigated the question of early treatment vs late
treatment by applying established NCB methodology to reanalyze high-quality randomized data
from ELAN, one of the largest trials investigating this issue. Our approach may enhance the
interpretability of ELAN, which was designed to provide treatment effect estimates without
hypothesis testing. Second, we used several sensitivity analyses in our NCB calculations, which all
resulted in consistent findings.

We acknowledge the following limitations. First, this analysis, although done according to a
predefined statistical analysis plan, was not specified in the original ELAN protocol but was
developed post hoc. Second, the generally low numbers of events resulted in imprecise NCB
estimates, as reflected in their wide 95% Cls. Because of this, the possibility of a neutral net effect or
small net harm cannot be ruled out. Third, although the weighting schemes used in our NCB
calculations were derived from large, high-quality datasets and successfully applied in previous
research,®'#® they may not reflect the contemporary relative clinical importance of the investigated
outcomes, as recent advances in stroke treatment may have modified this. Similarly, our approach
did not differentiate between milder and more severe strokes, which are known to carry different
prognoses.?' Ideally, future research should establish new and more nuanced weights reflecting
modern stroke outcomes. Fourth, by definition, the NCB calculations did not include death when this
was the first outcome to occur. NCB analyses may therefore be of limited usefulness when death as
first event without other preceding outcome events is much more common with one of the
compared treatment approaches than the other. Importantly, this was not the case in ELAN
(Figure 1), but the small number of events for some of the outcomes disallowed the use of competing
risk survival analysis, which was originally specified in our predefined analysis plan as an alternative
method to obtain event rates for an ancillary NCB analysis.

Conclusions

In this post hoc analysis of a randomized clinical trial, we estimated that early DOAC initiation yielded
a sizeable NCB by preventing approximately 2 weighted events per 100 persons after atrial
fibrillation-associated ischemic stroke. Although estimates could not exclude the possibility of no
benefit or small net harm, our findings lend further support to the early treatment approach.
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