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BACKGROUND: We determined the long-term event incidence among elderly patients with nonvalvular atrial fibrillation in terms
of history of stroke/transient ischemic attack (TIA) and oral anticoagulation.

METHODS: Patients aged =75 years with documented nonvalvular atrial fibrillation enrolled in the prospective, multicenter,
observational All Nippon Atrial Fibrillation in the Elderly Registry between October 2016 and January 2018 were divided
into 2 groups according to history of stroke/TIA. The primary end point was the occurreénce:of. stroke/systemic embolism
within 2 years, and secondary end points were major bleeding and all-cause death within 2 years. Cox models were used to
determine whether there was a difference in the hazard of each end point in patients with/without history of stroke/TIA, and
in ischemic stroke/TIA survivors taking direct oral anticoagulants versus those taking warfarin.

RESULTS: Of 32275 evaluable patients (13793 women [42.7%]; median age, 81.0 years), 7304 (22.6%) had a history of
stroke/TIA. The patients with previous stroke/TIA were more likely to be male and older and had higher hazard rates of
stroke/systemic embolism (adjusted hazard ratio, 2.25 [95% Cl, 1.97-2.58]), major bleeding (1.25, 1.05-1.49), and all-
cause death (1.13, 1.02-1.24) than the other groups. Of 6446 patients with prior ischemic stroke/TIA, 4393 (68.2%)
were taking direct oral anticoagulants and 1668 (25.9%) were taking warfarin at enrollment. The risk of stroke/systemic
embolism was comparable between these 2 groups (adjusted hazard ratio, 0.90 [95% ClI, 0.71-1.14]), while the risk of major
bleeding (0.67, 0.48-0.94), intracranial hemorrhage (0.57,0.39-0.85), and cardiovascular death (0.71,0.51-0.99) was lower
among those taking direct oral anticoagulants.

CONCLUSIONS: Patients aged =75 years with nonvalvular atrial fibrillation and previous stroke/TIA more commonly had
subsequent ischemic and hemorrhagic events than those without previous stroke/TIA. Among patients with previous
ischemic stroke/TIA, the risk of hemorrhagic events was lower in patients taking direct oral anticoagulants compared
with warfarin.
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Nonstandard Abbreviations and Acronyms

AF atrial fibrillation
ANAFIE  All Nippon AF in Elderly
DOAC direct oral anticoagulant
HR hazard ratio

HS hemorrhagic stroke

ICH intracranial hemorrhage
IS ischemic stroke

NVAF nonvalvular atrial fibrillation
OAC oral anticoagulant

PY person-years

SE systemic embolism

TIA transient ischemic attack

for stroke, systemic embolism (SE) and all-cause

death,"? and prior stroke/transient ischemic attack
(TIA) increases the stroke risk of patients with AF by
2.5 times.® Thus, preventing subsequent ischemic stroke
(IS) and intracranial hemorrhage (ICH) in patients with
AF with a history of stroke/TIA has become increas-
ingly important. All the sub-analyses of 4 randomized
controlled trials comparing direct oral anticoagulants
(OACs) with warfarin in patients with nonvalvular AF
(NVAF) reported higher incidences of stroke/SE and
major bleeding in patients with previous stroke/TIA than
in those without history of such events.*”

The challenge in anticoagulant therapy in second-
ary prevention is the balance between the benefit of
preventing ischemic events and the risk of bleeding,
in particular, ICH. Both the risks of subsequent IS and
ICH increase with increasing age.® However, studies on
the incidence of events and event risk factors in elderly
patients with NVAF and previous stroke/TIA are limited.®
For example, patients with stroke aged >75 years com-
prised ~40% of overall patients with stroke in the prior
randomized controlled trials, and very elderly patients
(=85 years) represented a minority at 2% to 3%.*" To
overcome these limitations, we designed a sub-analysis
using data from the All Nippon AF in Elderly (ANAFIE)
Registry, a nationwide, prospective registry study on
elderly patients with NVAR'""3 The aim was to compare
the long-term event incidence between elderly patients
with NVAF and previous stroke/TIA and those without a
history of stroke. Additionally, the effectiveness of direct
OACs (DOACs) was evaluated in patients with NVAF
and previous stroke/TIA.

Atrial fibrillation (AF) is an independent risk factor

METHODS

The data supporting the present findings are available from the
corresponding author on reasonable request.
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Elderly NVAF Patients With Previous Stroke: ANAFIE

Study Population

The ANAFIE Registry (UMIN Clinical Trials Registry
UMINOO0024006) is a prospective, multicenter, observa-
tional study of elderly Japanese patients (aged >75 years)
with NVAF. The rationale and full study design were published
elsewhere.'®'* Briefly, all participants were registered from
1273 medical institutions throughout Japan between October
2016 and January 2018 and followed up for 2 years. Data
were collected at baseline and at 1 and 2 years. Patients were
censored when primary and secondary end points occurred.
Ethics committee approvals were obtained from each institu-
tion, and all patients (or family members of patients with com-
munication disorders, such as aphasia or cognitive impairment)
provided written informed consent. The study was conducted
in accordance with the Declaration of Helsinki. Data were
reviewed by an independent data and safety monitoring com-
mittee. The present study conforms to the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
guidelines.” A completed STROBE checklist is included in the
Supplemental Material.

Patients who met the following criteria were included in the
Registry: (1) aged >75 years at enrollment, (2) definitive diag-
nosis of NVAF established by electrocardiographic findings,
and (3) ability to attend specified clinic visits. Exclusion criteria
are described in Table S1. OACs use at enroliment was defined
as either already taking_an QOAC. at enrollment and continuing
the OAC or starting an OAC at'enrollment.

End Point Events and Follow-Up Period

The primary end point of the present sub-analysis was the
incidence of stroke/SE. The secondary end points were the
incidence of the following events: major bleeding according
to the International Society on Thrombosis and Hemostasis
statement,'® IS, ICH, cardiovascular death, all-cause death, and
net clinical outcome. Net clinical outcome was defined as a
composite of stroke/SE, major bleeding, and all-cause death.
The complete end points definitions have been published else-
where.'® End point ascertainment was recorded by collecting at
the patient's most recent outpatient visit after the onset of the
end point or, in some cases, by hospital visit records or reports
from other medical institutions since the frequency of outpa-
tient visits for registered patients varied depending on facility
conditions and individual patients. As soon as the information
about the end point was obtained, the investigators wrote it in
the medical record and reported it to the research secretariat at
the designated time 12 and 24 months later.

Statistical Analysis

We summarized continuous variables as median (interquartile
range), and categorical variables as frequencies and percent-
ages. Baseline variables were compared among patients with
and without previous stroke/TIA using the Wilcoxon rank-
sum test or Pearson %2 test, as appropriate. End points were
assessed 2 years after obtaining informed consent. Primary
and secondary end points were analyzed using the Kaplan-
Meier method and described as rates per 100 person-years
(PY) with 95% Cls. The Cox proportional hazards model was
used to compare hazard ratios (HRs) by the history of stroke/
TIA; HRs and 95% Cls were estimated using patients without
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previous stroke/TIA as a reference. We constructed the multi-
variable models of the primary and secondary end points. Since
the number of each end point exceeded 400, as shown in the
tables, it was statistically capable for us to include >20 vari-
ables for adjustment. Thus, all the following variables, which
were significantly different between NVAF patients with and
without previous stroke/TIA in a univariate regression model
or known as established risk factors for the end points, were
set as covariates: sex, age, body mass index, hypertension, dia-
betes, dyslipidemia, hyperuricemia, heart failure, severe hepatic
disease, digestive diseases, active cancer, dementia, fall within
1 year, previous stroke subtype, history of major bleeding, his-
tory of myocardial infarction, history of thromboembolic disease,
history of nonpharmacotherapy for NVAF, admission OACs,
anti-platelet agents, proton pump inhibitor, or P-glycoprotein
inhibitor at enrollment, polypharmacy and creatinine clearance.

Patients with previous IS/TIA or previous hemorrhagic
stroke (HS) were compared with those without previous stroke/
TIA. Patients having both previous IS and HS were considered
as patients with previous IS/TIA.

Further, patients with previous IS/TIA were stratified into 3
groups (direct oral anticoagulant [DOAC], warfarin, and non-
OAC [ie, those not receiving OACs]) according to OAC use at
enroliment. The Cox proportional hazards model was used for
intergroup comparison with the warfarin group as a reference.

Subgroup analyses in patients with previous IS/TIA were
performed on the basis of patient characteristics, including sex,
age (<85 and =85 years), current smoking, major bleeding,

Elderly NVAF Patients With Previous Stroke: ANAFIE

myocardial infarction, thromboembolism, type of AF (parox-
ysmal, persistent, and long-standing persistent/permanent),
CHA_DS,_-VASc score (2-3, 4-5, and 6-9 points), creatinine
clearance (severe renal disease/dialysis/<30, >30-<50, and
>50 mL/min). Cox models were used to test the interactions
between treatments (DOAC versus warfarin) and to derive HRs
for stroke/SE for patients with previous IS/TIA.

Al statistical analyses were performed using SAS software,
version 9.4 (SAS Institute, Inc, Cary, NC)

RESULTS

Of the 33062 patients enrolled, 787 were excluded
due to protocol violation, withdrawal for site-related
reasons, or loss to follow-up; the remaining 32275
patients (13793 women [42.7%]; median age, 81.0
years) were available for analysis. Of these, 7303
patients (22.6%) had a history of stroke/TIA (Fig-
ure 1). The baseline characteristics of the patients
with and without previous stroke/TIA are summarized
in Table 1. The patients with previous stroke/TIA were
more likely to be male (62.8% versus 55.8%) and
older (median 81.0 [78.0-85.0] versus 81.0 [77.0-
86.0]), and had higher median CHADS, (4 versus
2), CHA,DS,-VASc (6,vérsus 4), and HAS-BLED (3
versus 2) scores than those without previous stroke/

Total population

N=33,278
Excluded from enrollment N=216
Refused data use n=120
i Duplicate registration n=96
Enrolled
Lind 0 Excluded from analysis set N=787
» Protocol violation n=234
Withdrawal for site-related reasons n=232
y No follow-up observation n=321
Data available for analysis
n=32,275
! !
With previous stroke/TIA* I N=7,303 Without previous stroke/TIA  N=24,972
With previous IS/TIA : n=6,446
i OACs | n=6,061
' DOACs ' n=4,393
' Warfarin | n=1,668
| Non-OACs |  n=383
With previous HS ' l n=367

Figure 1. Patient study flow.

“Includes patients of unknown stroke type (n=490). DOAC indicates direct oral anticoagulant; HS, hemorrhagic stroke; IS, ischemic stroke; OAC,

oral anticoagulant; and TIA, transient ischemic attack.
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Elderly NVAF Patients With Previous Stroke: ANAFIE

Table 1. Baseline Demographic and Clinical Characteristics of Patients With and Without
Previous Stroke or TIA
With previous stroke/ Without previous Standardized
TIA (N=7303) stroke/TIA (N=24972) difference
Male sex 4583 (62.8) 13899 (565.7) 0.14
Age, y 81.0 (78.0-85.0) 81.0 (77.0-85.0) 0.10
>85y 2077 (28.4) 6342 (25.4) 0.07
Body mass index, kg/m? 23.1 (20.9-25.3) 23.2 (21.0-25.5) —0.04
Systolic blood pressure, mmHg 127 (116-138) 127 (116-138) —0.03
Diastolic blood pressure, mmHg 70 (62-78) 70 (62-78) —0.02
Current smoker 296 (4.1) 947 (3.8) 0.01
Comorbidities

Hypertension 5857 (80.2) 18455 (73.9) 0.15

Diabetes 2379 (32.6) 6354 (25.4) 0.16

Dyslipidemia 3450 (47.2) 10278 (41.2) 0.12

Hyperuricemia 1844 (25.2) 5470 (21.9) 0.08

Chronic kidney disease 1751 (24.0) 4954 (19.8) 0.10

Severe hepatic disease 64 (0.9) 231 (0.9) —0.01

Heart failure 2906 (39.8) 9210 (36.9) 0.06

Digestive diseases 2570 (35.2) 6897 (27.6) 0.16

Active cancer 901 (12.3) 2668 (10.7) 0.05

Dementia 1028 (14.1) 1484 (5.9) 0.27

Prior medical history

Ischemic stroke/TIA* 6446 (88.3)

Hemorrhagic stroke* 367 (5.0)

Both ischemic and hemorrhagic stroke 95 (1.3)

Unknown stroke 585 (8.0)

Major bleeding 740 (10.1) 699 (2.8) 0.30
Intracranial hemorrhage 520 (7.1) 125 (0.5) 0.35
Upper gastrointestinal bleeding 71 (1.0) 201 (0.8) 0.02
Lower gastrointestinal bleeding 95 (1.3) 209 (0.8) 0.05
Other bleeding 70 (1.0) 180 (0.7) 0.03

Myocardial infarction 490 (6.7) 1361 (5.5) 0.05

Thromboembolic disease 1066 (14.6) 1719 (6.9) 0.25

Fall within 1y 786 (10.8) 1561 (6.3) 0.18

Type of AF
Paroxysmal 2809 (38.5) 10777 (43.2) —0.10
Persistent 1382 (18.9) 3954 (15.8) 0.08
Long-standing persistent 1207 (33.0) 3338 (13.4) 0.02
Permanent 2085 (28.5) 6903 (27.6) 0.02

Antiarrhythmic agents 3801 (54.3) 14333 (60.6) —0.11

Nonpharmacological therapy for AF 1125 (15.4) 4552 (18.2) —0.08
Catheter ablation 534 (7.3) 2436 (9.8) —0.09
Electrical defibrillation 141 (1.9) 574 (2.3) —0.03
Implantable cardioverter defibrillator 25 (0.3) 126 (0.5) —0.02
Pacemaker 518 (7.1) 1840 (7.4) —0.01
Others 28 (0.4) 84 (0.3) 0.01

Oral medications at enrollment
OACs 6835 (93.6) 22995 (92.1) 0.06

Warfarin 1873 (25.6) 6360 (25.5) 0.00
(Continued)
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Table 1. Continued

Elderly NVAF Patients With Previous Stroke: ANAFIE

With previous stroke/ Without previous Standardized
TIA (N=7303) stroke/TIA (N=24972) | difference
DOACs 4960 (67.9) 16625 (66.6) 0.03
Antiplatelet agents 1866 (26.7) 3838 (16.2) 0.26
Proton pump inhibitor 3082 (44.0) 8745 (37.0) 0.15
P-glycoprotein inhibitor 131 (1.9) 430 (1.8) 0.01
Number of concomitant drugs 7 (5-9) 6 (4-8) 0.24
CHADS, score 4 (4-5) 2 (2-3) 2.04
CHA,DS,-VASc score 6 (5-7) 4 (3-5) 1.59
HAS-BLED score 3(2-3) 2 (1-2) 1.33
Creatinine clearance, mL/min 45.7 (34.6-56.9) 48.0 (36.4-59.8) -0.13
<50 mL/min 3569 (48.9) 11064 (44.3) 0.11

Data are presented as median (interquartile range) or number (percent). AF indicates atrial fibrillation; DOAC, direct oral
anticoagulant; HS, hemorrhagic stroke; IS, ischemic stroke; OAC, oral anticoagulant; and TIA, transient ischemic attack.
“Including 6351 patients who had a history of only IS/TIA and 95 (1.3%) patients who had a history of both IS and HS.

TIA. At enrollment, 21585 patients (66.9%) were
taking DOACs and 8233 (25.5%) were taking war-
farin. Patients with IS/TIA (h=6446) included 516
(7.1%) patients with TIA, and patients with the fol-
lowing stroke subtypes: large-artery atherosclerosis,
655 (11.0%); cardioembolism, 2377 (40.1%); small-
vessel occlusion, 1436 (19.7%); and stroke of other
determined/undetermined cause, 1765 (24.2%)).

Outcomes During the 2-Year Follow-Up

The mean follow-up period of patients with and with-
out previous stroke/TIA was 1.86 and 1.89 years,

respectively. Excluding those lost to follow-up, end
points were assessed in 94.2% of patients in both
groups. Compared with patients without previous
stroke/TIA, patients with stroke/TIA had higher HRs
of stroke/SE (primary efficacy outcome; 3.01/100
PY versus 1.23/100/PY;.adjusted hazard ratio [HR]
2.95 [95% ClI, 1.97-2/68]; Table 2, Figure 2A), major
bleeding, IS, ICH, and all-cause death (Figure 2B
through 2F). Thus, net clinical outcomes were higher
in_patients with previous stroke/TIA (7.84/100 PY
versus 4.85/100 PY; adjusted HR, 1.35 [95% CI,
1.25-1.45]; Table 2) compared with those without
previous stroke/TIA.

Table 2. Incidence of Primary and Secondary End Points Between Patients With and Without Previous Stroke or TIA

Incidence rate per 100 Univariate HR Multivariatet HR

Event Previous stroke/TIA | Event, N (%) PY (95% CI), % (95% CI) (95% CI)

Stroke/SE No (n=24972) 572 (2.29) 1.23 (1.13-1.33) Reference Reference
Yes (n=7303) 398 (5.45) 3.01 (2.72-3.31) 2.45 (2.16-2.78) 2.25 (1.97-2.58)

Major bleeding No 452 (1.81) 0.97 (0.88-1.06) Reference Reference
Yes 193 (2.64) 1.44 (1.24-1.65) 1.49 (1.26-1.76) 1.25 (1.05-1.49)

Ischemic stroke No 432 (1.73) 0.93 (0.84-1.01) Reference Reference
Yes 311 (4.26) 2.34 (2.08-2.61) 2.53 (2.19-2.93) 2.39 (2.05-2.78)

Intracranial hemorrhage No 311 (1.25) 0.67 (0.59-0.74) Reference Reference
Yes 142 (1.94) 1.06 (0.88-1.23) 1.59 (1.31-1.94) 1.40 (1.14-1.73)

Cardiovascular death* No 461 (1.85) 0.98 (0.89-1.07) Reference Reference
Yes 194 (2.66) 1.43 (1.23-1.63) 1.46 (1.23-1.72) 1.15 (0.96-1.37)

All-cause death No 1595 (6.39) 3.40 (3.23-3.57) Reference Reference
Yes 647 (8.86) 4.79 (4.42-5.16) 1.41 (1.29-1.55) 1.13 (1.02-1.24)

Net clinical outcome No 2244 (8.99) 4.85 (4.65-5.05) Reference Reference
Yes 1029 (14.09) 7.84 (7.36-8.32) 1.62 (1.51-1.75) 1.35 (1.25-1.45)

*Cardiovascular death due to stroke, myocardial infarction, cardiac intervention, and heart failure.

tAdjusted by sex, age, BMI, hypertension, diabetes, dyslipidemia, hyperuricemia, heart failure, severe hepatic disease, digestive diseases, active cancer, dementia,

fall within 1'y, previous stroke subtype, history of major bleeding, history of myocardial infarction, history of thromboembolic disease, history of nonpharmacotherapy for

NVAF, oral anticoagulants, antiplatelet agents, proton pump inhibitor, P-glycoprotein inhibitor, polypharmacy, and creatinine clearance. The forced-input method was used
for variable selection. Cls should be interpreted cautiously. BMI indicates body mass index; HR, hazard ratio; NVAF, nonvalvular atrial fibrillation; PY, person-years; SE,
systemic embolism; and TIA, transient ischemic attack.
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Elderly NVAF Patients With Previous Stroke: ANAFIE

Patients with previous stroke/TIA
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Figure 2. Kaplan-Meier curves for primary and secondary end points in the total population.
Hazard ratios (HRs) of patients with previous stroke/transient ischemic attack (TIA) group are shown with reference to those without previous
stroke/TIA. Pvalues shown are for comparisons between groups with vs without previous stroke/TIA. HS indicates hemorrhagic stroke; and IS,

ischemic stroke.

Outcomes by Type of Previous Stroke/TIA

Among patients with previous stroke/TIA, 87.0%
(6351/7303) had a history of only IS/TIA, 3.7%
(272/7303) had a history of only HS, 1.3% (95/7303)
had a history of both IS and HS, and 8.0% (585/7303)
had an unknown stroke type. The incidence of outcomes
and the results of univariate and multivariate analyses in
the Cox proportional hazard model by the type of previ-
ous stroke/TIA are shown in Figure 2 and Table S2. The
risk of stroke/SE (adjusted HR, 2.33 [95% CI, 2.03—
2.67]), major bleeding (HR, 1.26 [95% ClI, 1.04-1.51]),
IS (HR, 2.49 [95% CI, 2.13-291]), ICH (HR, 1.35
[95% ClI, 1.08-1.68]), cardiovascular death (HR, 1.21
[95% CI, 1.01-1.45]), all-cause death (HR, 1.14 [95%
Cl, 1.03-1.26]), and net clinical outcome (HR, 1.37
[95% ClI, 1.27-1.49]) were all higher in the patients
with previous IS/TIA (n=6446) than in those without

6  August 2022

previous stroke/TIA (n=24972). The risks of ICH (HR,
2.562 [95% ClI, 1.20-5.26]) were higher in patients with
previous HS (n=367) compared with those without pre-
vious stroke/TIA.

Comparison of Anticoagulation Therapy in
Patients With Previous IS/TIA

Of the 6446 patients with previous IS/TIA, 4393
(68.2%) were taking DOACs, and 1668 (25.9%) were
taking warfarin at enrollment. Table 3 shows adjusted
HRs of primary and secondary end points according to
anticoagulant in patients with previous IS/TIA. The risk of
major bleeding (adjusted HR, 0.67 [95% Cl, 0.48-0.94]),
ICH (HR, 057 [95% CI, 0.39-0.85]), cardiovascular
death (HR, 0.71 [95% CI, 0.51-0.99]), and net clinical
outcomes (HR, 0.85 [95% CI, 0.74—0.99]) were lower

Stroke. 2022;53:00-00. DOI: 10.1161/STROKEAHA.121.038285
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Table 3.
DOACs and Those Taking Warfarin

Elderly NVAF Patients With Previous Stroke: ANAFIE

Incidence of Primary and Secondary End Points Between Patients With Previous IS/TIA Taking

Univariate HR Multivariate* HR

Event OACs Event, N (%) (95% CI) (95% CI)

Stroke/SE Warfarin (n=1668) 105 (6.29) Reference Reference
DOAC (n=4393) 241 (5.49) 0.85 (0.68-1.07) 0.90 (0.71-1.14)

Major bleeding Warfarin 60 (3.60) Reference Reference
DOAC 98 (2.23) 0.60 (0.44-0.83) 0.67 (0.48-0.94)

Ischemic stroke Warfarin 85 (5.10) Reference Reference
DOAC 193 (4.39) 0.84 (0.65-1.09) 0.89 (0.68-1.15)

Intracranial hemorrhage Warfarin 44 (2.64) Reference Reference
DOAC 68 (1.55) 0.57 (0.39-0.83) 0.57 (0.39-0.85)

Cardiovascular death Warfarin 65 (3.90) Reference Reference
DOAC 98 (2.23) 0.56 (0.41-0.76) 0.71 (0.51-0.99)

All-cause death Warfarin 185 (11.09) Reference Reference
DOAC 339 (7.72) 0.68 (0.57-0.81) 0.85 (0.71-1.03)

Net clinical outcome Warfarin 288 (17.27) Reference Reference
DOAC 566 (12.88) 0.72 (0.63-0.83) 0.85 (0.74-0.99)

BMI indicates body mass index; DOAC, direct oral anticoagulants; HR, hazard ratio; IS, ischemic stroke; NVAF, nonvalvular atrial fibrillation;

SE, systemic embolism; and TIA, transient ischemic attack.

“Adjusted for the same variables as in Table 2 excluding oral anticoagulants. The forced-input method was used for variable selection.

Cls should be interpreted cautiously.

in the DOAC group than in the warfarin group. However,
risk of stroke/SE, IS, and all-cause death was compa-
rable between both groups. The subgroup analyses for
the HRs of stroke/SE in patients with previous IS/TIA
are shown in Figure 3. No significant interactions were
observed between each patient characteristic and medi-
cation for stroke/SE.

Incidences of primary and secondary end points of the
patients in the non-OAC group are shown in Table S3;

no significant differences:relative to the warfarin group
were observed. '

DISCUSSION

The first major finding of this sub-analysis of ANAFIE
Registry data was that elderly patients with previ-
ous stroke/TIA more commonly developed stroke/SE,
major bleeding, IS, ICH, all-cause death, and net clinical

Event (%)

Adjusted HR (95% CI)

P for interaction

Sex

Age

Current smoker
Major bleeding
Myocardial infarction
Thromboembalism

Types of AF

CHA2DS2-VASc score

Creatinine clearance

Male
Female
<85 years
285 years
Yes

No

Yes

No

Yes

No

Yes

No
Paroxysmal
Persistent

Long-standing persistent/Permanent

23
45
6-9

<30mL/min, severe renal disease, dialysis

230 and <50mL/min
=50mL/min

217/3,861
129/2,200
245/4,375
101/1,686
16/243
283/4,942
23/346
323/5,715
15/388
331/5,673
66/873
280/5,188
97/2,226
75/1,169
174/2,666
0/0
104/1,848
24214213
53/825
120/2,157
104/1,986

(5.62) —— 0.91 (0.68-1.23) P=0.821
(5.86) —e— 0.87 (0.58-1.28)
(5.60) —e 0.93 (0.70-1.24) P=0.929
(5.99) | 0.82 (0.54-1.24)
(6.58) ———&—1+— 0.56 (0.20-1.57) P=0.519
(5.73) e 0.85 (0.65-1.10)
(6.65) 1 0.90 (0.38-2.12) P=0.957
(5.65) o 0.89 (0.70-1.14)
(3.87) L ! 0.62 (0.22-1.72) P=0.457
(5.83) —e 0.91 (0.71-1.16)
(7.56) | 0.64 (0.39-1.04) P=0.082
(5.40) —e— 0.98 (0.75-1.28)
(4.36) . 0.74 (0.47-1.16) P=0.644
(6.42) B 1.18 (0.68-2.06)
(6.53) —e— 0.89 (0.65-1.21)
- P=0.250
(5.83) e 1.14 (0.73-1.78)
(5.74) e 0.81 (0.60-1.07)
(6.42) —e— 0.98 (0.56-1.69) P=0.864
(5.56) —e— 0.89 (0.60-1.33)
(5.24) 0.96 (0.60-1.52
r T }—ql—{ T 1 ( )
0.25 0.50 1.00 2.00 4.00
4— —
DOAC better Warfarin better

Figure 3. Adjusted hazard ratios (HRs) for medication (direct oral anticoagulant [DOAC] vs warfarin) of stroke or systemic
embolism in patients with previous ischemic stroke/transient ischemic attack.
AF indicates atrial fibrillation.

Stroke. 2022;63:00-00. DOI: 10.1161/STROKEAHA.121.038285

August 2022

7

SNOILNEIYINOD TYNIDIHO



ORIGINAL CONTRIBUTIONS

20T ‘07 T1dy uo £q S1o speunofeye//:dyy woiy papeofumo

Yoshimoto et al

outcome than those without previous stroke/TIA. The
second was that in the patients with previous IS/TIA,
the risk of major bleeding, ICH, and cardiovascular death
was lower with DOAC treatment than with warfarin.

History of stroke/TIA more than doubled the risk
of stroke/SE (HR 2.25) in the present cohort. Simi-
lar increases in the risk of stroke/SE were reported in
patients with NVAF aged >75 years with a history of
stroke/TIA from other Japanese registries. The HR was
2.27 in the J-ELD AF Registry,'” in which all partici-
pants used apixaban, and 2.42 in the nonanticoagulated
participants of the Fushimi AF Registry.'® Both stroke
history and aging are established risk factors of NVAF-
associated stroke and components of the CHADS, and
CHA,DS,-VASc scores.'®® Because elderly patients
with NVAF are more likely to have a history of stroke
than younger patients, secondary stroke prevention for
older patients is critical.

Anticoagulation is the established and most effective
therapy for secondary stroke prevention in patients with
NVAF. However, both stroke history and aging are also
established risk factors of anticoagulation-associated
bleeding events and components of the HAS-BLED
score.2" Thus, physicians should be careful when pre-
scribing anticoagulation for elderly patients with NVAF
and stroke history. There was a trend towards underuse
of OACs in elderly patients with NVAF; the prevalence
of OAC users was 48.4% in the Darlington AF Registry
(mean age: 83.6 years) and 55.4% in Fushimi AF Regis-
try (mean age: 81.8 years).???® The bleeding risk by OAC
use for elderly patients would be overworried. In con-
trast, 93.6% of patients with stroke/TIA, whose median
HAS-BLED score was 3, were treated with OACs in the
present study. In our another registry for patients with
NVAF and acute IS/TIA (SAMURAI-NVAF)>* 695/735
(94.7%) survivors aged >75 years were using OACs at
the time of acute hospital discharge (unpublished data),
indicating the widespread use of OACs for second-
ary prevention even among elderly patients. These high
percentages seem to be desirable since anticoagulation
is highly recommended for secondary stroke preven-
tion in patients with AF. As the finding of relatively low
bleeding risk with DOACs even in aged population has
been widely reported, the percentage of OAC medica-
tion would increase. Another possible reason of the high
percentage in ANAFIE was that participating physicians
might have preferentially registered patients receiving
anticoagulation who would likely benefit highly from
stroke prevention.

An important finding of this subanalysis was the low
incidence of bleeding complications among patients
with a history of stroke (0.97/100 PY for major bleeding;
0.67/100 PY for ICH), despite a very high prevalence of
OAC use and relatively high prevalence of anti-platelet
use (26.7%). In previous studies on patients with NVAF
aged 275 years, the annual incidence of major bleeding
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was generally >49%.25-2° A possible reason for the differ-
ence between this and other studies was that physicians
participating in the ANAFIE Registry might have focused
on controlling blood pressure and other factors relevant
to preventing bleeding events. In this study, nearly three-
quarters of patients receiving OACs were using DOACs.
DOAC users showed lower incidences of bleeding
events and deaths than warfarin users. The effective-
ness in the present sub-analysis of DOACs in preventing
bleeding complications in patients with stroke history
compared with warfarin was consistent with the results
of 4 major randomized controlled trials.*””

The main strength of our study was that, to the best of
our knowledge, it is the most extensive registration study
of elderly NVAF patients undertaken to date, with a total
of 32275 patients including 7303 patients with previ-
ous stroke/TIA, and very low withdrawal rates during
the 2-year follow-up period (2.3%). In addition, compre-
hensive data were available on stroke conditions before
registration and end point events, which allowed the dif-
ferentiation of IS from HS.

This study had several limitations. First, the present
results might not be generalizable to elderly individuals
with NVAF and a low OAC medication rate. Second, the
interval from the previous:stroke/TIA onset to registra-
tion was relatively variable. Intermixing patients registered
early after stroke onset and during the chronic stage of
stroke, and patients with a long history of OAC treat-
ment before registration and those initiating OAC treat-
ment at registration might complicate the interpretation
of the results. Third, discontinuation of OAC or change
to another OAC during the observation period was not
assessed in this substudy. Finally, all the subjects were
registered in Japan, the known country for longevity. Thus,
the results might not be generalizable to other ethnicities.

CONCLUSIONS

Elderly Japanese patients with NVAF and previous
stroke/TIA had higher HRs of stroke/SE, major bleed-
ing, and all-cause death than those without previous
stroke/TIA. Among patients with previous IS/TIA, the
risk of hemorrhagic events was lower among patients
treated with DOACs compared with warfarin.
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