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When do we start anticoagulation

after stroke?
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After iIschemic stroke
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EHRA 2021 Guidelines: (Re-) Initiation of
Anticoagulation after TIA/Stroke.

Acute ischemic stroke

Brain imaging on admission
No hemorrhagic transformation Hemorrhagic transformation
. TIA with - Persisting Persisting Clinical improvement or no
:"A WIt_hDUt_aGUtE acute ischemic . Persmtlng. moderate severe [ clinical worsening
ischemic lesion on . . mild neurclogical . -
brain imaging lesion on brain deficit neurological neurological
imaging deficit deficit
Clinical ] ] Document significant reduction
No clinical No clinical improvement o Exclude hemnrrhaglc transformation by of hemorrhagic transformation
. , . brain CT or MRI by brain CT or MRI <1 da
worsening worsening no clinical < . = Y
21 day before (re-)starting a NOAC) before (re)-starting a NOAC

worsening

| | | [ [ .
Consider (re-)starting NOAC therapy after:

I I ! ! I !

=3 days >6-8 days =12-14 days >3-28days
Consider ASA until initiation of NOAC |
Based on expert opinion! No RCT data available yet

>

Adapted from: Steffel ), et al. Europace. 2021;23:1612—1676

EHRA: Eurcpean Heart Rhythm Association; CT: computed tomography; LA: left atrium; LAA: left atrial appendage; MRI: magnetic resonance imaging; NOAC: non-vitamin K antagonist oral anticoagulant; RCT: randomized clinicaltrial; TIA: transient ischaemic attack.
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Time to re-initiation depends on infarct size:
1-3-6-12 day rule (Diener’s Law)

TIA Mild Moderate Severe
stroke stroke stroke

As soon as imaging
has excluded a
cerebral haemorrhage

3-5 days after 5—7 days after 2 weeks after
symptom onset stroke onset stroke onset
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JAMA Neurology | Original Investigation

Rivaroxaban vs Warfarin Sodium in the Ultra-Early Period
After Atrial Fibrillation-Related Mild Ischemic Stroke

A Randomized Clinical Trial

Keun-Sik Hong, MD; Sun U. Kwon, MD; Sang Hun Lee, MD; Ji Sung Lee, PhD; Yong-Jae Kim, MD; Tae-Jin Song, MD;
‘Young Dae Kim, MD: Man-Seck Park. MD: Eung-Gyu Kim, MD; Jae-Kwan Cha, MD: Sang Min Sung, MD;
Byung-Woao Yoon, MD; Oh Young Bang, MD; Woo-Keun Seo, MD; Yang-Ha Hwang, MD; Seong Hwan Ahn, MD;
Dong-Wha Kang, MD; Hyun Goo Kang, MD: Kyung-Ho Yu, MD:; for the Phase 2 Exploratory Clinical Study to Assess
the Effects of Xarelto (Rivaroxaban) Versus Warfarin on lschemia, Bleeding, and Hospital Stay in Acute Cerebral
Infarction Patients With Non-valvular Atrial Fibrillation (Triple AXEL) Study Group

E Editorial page 1174

IMPORTANCE In atrial fibrillation (AF)-related acute ischemic stroke, the optimal oral Supplemental content

anticoagulation strategy remains unclear.

OBJECTIVE To test whether rivaroxaban or warfarin sodium is safer and more effective for
preventing early recurrent stroke in patients with AF-related acute ischemic stroke.

Table 3. Adverse Events in the Safety Population

DESIGN, SETTING, AND PARTICIPANTS Arandomized, multicenter, open-label, blinded end

point evaluation, comparative phase 2 trial was conducted from April 28, 2014, to December

No. (%)

7, 2015, at 14 academic medical centers in South Korea among patients with mild AF-related
stroke within the previous 5 days who were deemed suitable for early anticoagulation.
Analysis was performed on a modified intent-to-treat basis.

Rivaroxaban Group

Characteristic (n =98)

Warfarin Sodium Group
(n=190)

Risk Difference, %
(95% CI)

=1 Adverse events 46 (46.9)

INTERVENTIONS Participants were randomized 1:1 to receive rivaroxaban, 10 mg/d for 5 days
followed by 15 or 20 mg/d, or warfarin with a target international normalized ratio of 2.0-3.0,

for 4 weeks. =1 Adverse drug reactions

9(9.2)
MAIN OUTCOMES AND MEASURES The primary end point was the composite of new ischemic
lesion or new intracranial hemorrhage seen on results of magnetic resonance imaging at 4
weeks. Primary analysis was performed in patients who received at least 1 dose of study
medications and completed follow-up magnetic resonance imaging. Key secondary end
points were individual components of the primary end point and hospitalization length.

=1 Serious adverse events 5(5.1)

Withdrawal owing to
adverse events

Death 0

1(L0)

RESULTS Of 195 patients randomized, 183 individuals (76 women and 107 men; mean [SD]

51 (56.7)
12 (14.4)
5 (5.6)

0

—9.73
{-22.84 to 4.66)

-5.26
{-19.41 t0 9.11)

-0.45
{(-14.76 to 13.82)

1.02
(-13.32 to 15.32)

HA

age, 70.4 [10.4] years) completed magnetic resonance imaging follow-up and were induded
in the primary end point analysis. The rivaroxaban group (n = 95) and warfarin group (n = 88)
showed no differences in the primary end point (47 [49.5%] vs 48 [54.5%]; relative risk, 0.91;
95% Cl, 0.69-1.20; P = .49) or its individual components (new ischemic lesion: 28 [29.5%] vs
31 of 87 [35.6%]; relative risk, 0.83; 95% Cl, 0.54-1.26; P = .38; new intracranial hemorrhage:
30 [31.6%)] vs 25 of 87 [28.7%]; relative risk, 1.10; 95% Cl, 0.70-1.71; P = .68). Each group had
1 clinical ischemic stroke, and all new intracranial hemorrhages were asymptomatic
hemorrhagic transformations. Hospitalization length was reduced with rivaroxaban
compared with warfarin (median, 4.0 days [interquartile range, 2.0-6.0 days] vs 6.0 days
[interquartile range, 4.0-8.0]; P < .001).

Author Affiliations: Author
affiliations are isted at the end of this
article.

Group Information: Members of the
Phase 2 Exploratory Clinical Study to
Assess the Effects of Xarelto
(Rivaroxaban) Versus Warfarin on
Ischemia, Bleeding, and Hospital Stay
in Acute Cerebral Infarction Patients
With Non-valvular Atrial Fibrillation
(Triple AXEL) Study Group are listed
at the and of this article.

Corresponding Author: Sun L. Kwon,
MD, Department of Neuralogy,
University of Ulsan College of
Madicine, Asan Medical Centar, B8,
Olympic-ro, Songpa-gu, Seoul 128726,

CONCLUSIONS AND RELEVANCE In mild AF-related acute ischemic stroke, rivaroxaban and
warfarin had comparable safety and efficacy.

TRIAL REGISTRATION dinicaltrials.gov Identifier: NCTO2042534

JAMA Neurol. 2017:7410):1206-1215. doi:10.1001/jamaneurol 2017.2161

Published online September 11, 2017,

South Korea (subwon@amdc.saoul kr).

JAMA Neurology 2017
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Table 2. End Points in the Modified Intent-to-Treat Population

End Point

Rivaroxaban
Group, No. (%)
{(n = 95)

Warfarin Sodium
Group, No. (%)
{(n = 88)

Risk Difference
(95% CI)

Relative Risk
(95% CI)

P Value

Adjusted
Relative Risk
(95% CI)? P Value

Intracranial hemorrhage
or recurrent ischemic

lesion on results of 4-wk
MRI (primary end point)

Recurrent ischemic lesion
on results of 4-wk MRIP

Intracranial hemorrhage
on results of 4-wk MRI

Clinical recurrent
ischemic stroke

Symptomatic hemorrhagic
conversion or hemorrhagic
stroke

Major bleeding

Systemic embolism
Acute coronary syndrome

Composite of stroke, MI,
or vascular death

Composite of stroke, MI,
vascular death, or major
bleeding

Composite of clinical
ischemic events

47 (49.5)

28 (29.5)
30 (31.6)
1(1.1)

0

0
0

1(1.1)

2(2.1)

1(1.1)

48 (54.5)

31 (35.6)
25 (28.7)
1(1.1)

0

0

0
0
1(1.1)

1(1.1)

1(1.1)

-5.07
(-19.52 to 9.49)

-6.16
(-20.48 to 8.45)

2.84
(-11.68 to 17.29)

-0.08
(-14.54 to 14.42)

NA

1.05
(-13.44 to 15.53)

NA
NA

-0.08
(-14.54 to 14.42)

0.97
(-13.50 to 15.46)

-0.08
(-14.54 to 14.42)

0.91
(0.69 to 1.20)

0.83
(0.54 to 1.26)

1.10
(0.70 to 1.71)

0.93
(0.06 to 14.59)

NA

NA

NA
NA

0.93
(0.06 to 14.59)

1.85
(0.17 to 20.08)

0.93
(0.06 to 14.59)

49

0.97 73
(0.79 to 1.18)

0.85
(0.56 to 1.30)

1.17
(0.74 to 1.85)
NA

NA

NA

NA
NA
NA

NA

NA

Duration of hospitalization,
median (IQR), d

4.0 (2.0-6.0)

6.0 (4.0-8.0)

NA

NA

mRS score 0-1 at 4 wk®

79 (84.0)

64 (74.4)

.06 to 23.95)

1.13

(0.97 to 1.31)

1.04

(0.83 to 1.29)




Early versus Later Anticoagulation for Stroke with AF

Early Anticoagulation?
VsS.

Later Anticoagulation?

Ref) U. Fischer, et al. May 24, 2023. NEJM

“ ORIGINAL ARTICLE ”

Early versus Later Anticoagulation for Stroke
with Atrial Fibrillation

U. Fischer, M. Koga, D. Strbian, M. Branca, 5. Abend, S. Trelle, M. Paciaroni,
G. Thomalla, P. Michel, K. Nedeltchev, LH. Bonati, G. Ntaios, T. Gattringer,
E.-C. Sandset, P. Kelly, R. Lemmens, P.M. Sylaja, D. Aguiar de Sousa,
M.M. Bornstein, Z. Gdovinova, T. Yoshimoto, M. Tiainen, H. Thomas,

M. Krishnan, G.C. Shim, C. Gumbinger, . Vehoff, L. Zhang, K. Matsuzono,
E. Kristoffersen, P. Desfontaines, P. Vanacker, A. Alonso, Y. Yakushiji, C. Kulylk,
D. Hemelsoet, 5. Poli, A. Paiva Munes, N. Caracciolo, P. Slade, |. Demeestere,
A Salerno, M. Kneihsl, T. Kahles, D. Giudici, K. Tanaka, 5. Raty, R. Hidalgo,
D.). Werring, M. Galdlin, M. Arnold, C. Ferrari, 5. Beyeler, C. Fung, B.). Weder,
T. Tatlisumnak, 5. Fenzl, B. Rezny-Kasprzak, A. Hakim, G. Salanti, C. Bassetti,
J. Gralla, D). Seiffge, T. Horvath, and ). Dawson, for the ELAN Investigators#

ABSTRACT

BACKGROUND
The effect of early as compared with later initiation of direct ora! anticoagulants
(DOACs) in persons with atrial fibrilation who have had an acute ischemic stroke
is unclear.

METHODS

We performed an investigator-initiated, open-labe! trial at 102 sites in 15 countries.
Participants were random'y assigned in a 1:1 ratio to early anticoagulation fwithin 48
hours after 2 minor or moderate stroke or on day 6 or 7 after a major stroke) or later
anticoagulation (day 2 or 4 after a minor stroke, day 6 or 7 after a moderate stroke, or
day 12, 13, or 14 after a major stroke). Assessors were unaware of the trial-group as
signments. The primary outcome was a composite of recurrent ischemic stroke, sys-
temic embolism, major extracrania! bleeding, symptomatic intracranial hemorrhage,
or vascular death within 30 days after randomization. Secondary outcomes ncluded
the components of the composite primary outcome at 20 and 90 days.

RESULTS

Of 2012 participants (37% with minor stroke, 40F with moderate stroke, and 23%
with major stroke), 1006 were assigned to early anticoagulation and 1007 to later an-
ticoagulation. A primary-outcome event occurred in 29 participants (2.9%) in the
early-treatment group and 41 participants (4.1%) in the later-treatment group (risk
difference, ~1.18 percentage points; 95% confidence interva! [CI], ~2.84 to 0.47) by 30
days. Recurrent ischemic stroke ocourred in 14 participants (1.4%) in the early-treat
ment group and 25 participants (2.5%) in the later-treatment group (odds ratio, 0.57;
95% CI, 0.29 to 1.07) by 30 days and in 1% participants (L9F%) and 30 participants
(3.7%), respectively, by 90 days (odds ratio, 0.60; 95% CI, 0.33 o 1.06). Symptomatic
intracranial hemorrhage occurred in 2 participants (0.2%) in both groups by 20 days.
CONCLUSIONS

In this trial, the incidence of recurrent ischemic stroke, systemic embolism, major
extracranial bleeding, symptomatic intracranial hemorrhage, or vascular death at
30 days was estimated to range from 2.8 percentage points lower to 0.5 percentage
points higher (based on the 95% confidence interval) with early than with later
use of DOACs. (Funded by the Swiss National Science Foundation and others;
ELAN ClinicalTrials.gov mumber, NCT03148457)

M ENGCL ] MED MEIM.ORZ

The zuthors' full names, academic de-
grees, and affiliations are listed in the Ap-
pendix. Dr. Fischer can be contacted at
urs fischergusb.ch or at the Depart-
ment of Meuralogy, University Hospital
Basel, Petersgraben 4, CH-4031 Basel,
Switzerland.

=A list of the ELAN Investigators is pro-
wided in the Supplementary Appendiz,
available at NEJM.org.

This article was published on May 24,
2023, at NEJM.OTE.

DO 10,1056/ NE]Moa2303 048
Copyght ) 2023 Massachaselis Medical Sociely.



Early versus Later Anticoagulation for Stroke with AF

Result

* Of 2013 participants (37% with minor stroke, 40% with moderate stroke, and 23% with major stroke), 1006 were
assigned to early anticoagulation and 1007 to later anticoagulation.

* A primary-outcome event occurred in 29 participants (2.9%) in the early-treatment group and 41 participants (4.1%)
in the later-treatment group (risk difference, -1.18 percentage points; 95% confidence interval [Cl], -2.84 to 0.47) by
30 days.

* Recurrent ischemic stroke occurred in 14 participants (1.4%) in the early-treatment group and 25 participants (2.5%)
in the later-treatment group (odds ratio, 0.57; 95% Cl, 0.29 to 1.07) by 30 days and in 18 participants (1.9%) and 30
participants (3.1%), respectively, by 90 days (odds ratio, 0.60; 95% Cl, 0.33 to 1.06).

* Symptomatic intracranial hemorrhage occurred in 2 participants (0.2%) in both groups by 30 days.

Conclusion

* Inthis trial, the incidence of recurrent ischemic stroke, systemic embolism, major extracranial bleeding, symptomatic
intracranial hemorrhage, or vascular death at 30 days was estimated to range from 2.8 percentage points lower to
0.5 percentage points higher (based on the 95% confidence interval) with early than with later use of DOACs.

Ref) U. Fischer.,et al. May 24, 2023. NEJM



Early versus Later Anticoagulation for Stroke with AF

: Primary outcome

Primary outcome

* Primary-outcome event occurred in 29 participants (2.9%) in the early treatment group and in 41 participants (4.1%)
in the later-treatment group.

* The estimated odds ratio for a primary-outcome event in the early-treatment group as compared with the later-
treatment group was 0.70 (95% confidence interval [Cl], 0.44 to 1.14), and the derived risk difference was -1.18
percentage points (95% Cl, -2.84 to 0.47)

A B
Early-Treatment Later-Treatment _ o Early-Treatment Later-Treatment
- Group Group Adjusted Risk Difference Group Group Adjusted Risk Difference
Outcome within 30 Days (N=984) (N=991) (95%Cl) Outcome within 90 Days (N=968) (N=965) (95% CI)
no. of events (%) percentage points no. of events (%) percentage points

Primary-outcome event 29 (29) 41 (4.1) L ' -1.18 (-28410047) | primary-outcome event 36 (3.7) 54 (5.6) -—.—: -1.92 (-3.82t0-0.02)
Major extracranial bleeding (03] 5 (03] —— -0.23 (09010 0.41) © Major extracranial bleeding 3(03) 8(0.8) —a -061 (-137t00.14)
Symptomatic intracranial hemorrhage 2(0.2) 2{0.2) —a— 0.01 (-052t0053)  Symptomatic intracranial hemorrhage 2(02) 2(02) + 0.00 (-0.54 t0 0.53)
Recurrent ischemic stroke 14 (14) 5025 —8——+ -1.14 (-241t0 0.13)  Recurrent ischemic stroke 13 (1.9) 031) —a— -1.29 (-2.721t00.13)
Systemic embalism 4(04) 9(0.9) —l—i— -0.55 (-1.34t0023)  Systemic embolism 4(04) 10 (L.0) —I—:F -0.70 (-1.53 10 0.13)
Death from vascular cause 11(11) 10 (1.0) —a— 0.13 (-0.84t0 1.09)  Death from vascular cause 17 (1.3) 16 (1.7) — 0.07 (-1.13t0 1.77)

| I I I | [ I I l 1

30 -15 0.0 L5 30 30 -l5 0.0 L5 30
Early Later Early Later
Treatment Better ~ Treatment Better Treatment Better ~ Treatment Better

Ref) U. Fischer.,et al. May 24, 2023. NEJM



Early versus Later Anticoagulation for Stroke with AF

: Secondary outcome

Ref) U. Fischer.,et al. May 24, 2023. NEJM

Table 2. Primary and Secondary Efficacy Outcomes.

Qutcome

Primary outcome: composite outcome
at 30 days

Secondary outcomes at 30 days
Major extracranial bleeding
Symptomatic intracranial hemorrhage
Recurrent ischemic stroke

Systemic embolism

Vascular death

Nonmajor bleeding

Modified Rankin scale score =2f
Secondary outcomes at 90 days
Major extracranial bleeding
Symptomatic intracranial hemorrhage
Recurrent ischemic stroke

Systemic embolism

Vascular death

Death from any causef

Nonmajor bleeding

Modified Rankin scale score =2

Any serious adverse event

Early-Treatment
Group
(N=1006)

Later-Treatment

Group
(N=1007)

no. ftotal no. (%)

29/1006 (2.9)F

3/984 (0.3)
2/984 (0.2)
14/984 (1.4)
4/984 (0.4)
11/984 (1.1)
30/984 (3.0)

624/997 (62.6)

3/968 (0.3)

2/968 (0.2)
18/968 (1.9)

4/968 (0.4)
17/968 (1.8)
45/994 (4.5)
39/968 (4.0)
659/989 (66.6)
132/947 (13.9)

41/1007 (4.1)F

5/991 (0.5)
2/991 (0.2)
25/991 (2.5)
9/991 (0.9)
10/991 (1.0)
27/991 (2.7)

626/1000 (62.6)

8/965 (0.8)

2/965 (0.2)
30/965 (3.1)
10/965 (1.0)
16/965 (1.7)
48/995 (4.8)
41/965 (4.2)
654/994 (65.8)
157/993 (15.8)

Adjusted Odds Ratio

(95% Cl)*

0.70 (0.4 to 1.14)§

0.63 (0.15 to 2.38)
1.02 (0.16 to 6.59)
0.57 (0.29 to 1.07)
0.48 (0.14 to 1.42)
1.12 (0.47 to 2.65)
1.13 (0.67 to 1.93)
0.93 (0.79 to 1.09)

0.40 (0.10 to 1.31)
1.00 (0.15 to 6.45)
0.60 (0.33 to 1.06)
0.42 (0.12 to 1.21)
1.04 (0.52 to 2.08)
0.93 (0.61 to 1.43)
0.94 (0.59 to 1.47)
0.93 (0.79 to 1.09)




After hemorrhagic stroke
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OAC resumption

Ischaemic events

¥2 P<0.001

No OAC resumption

S
Q
[ %)
c
Q
N
(%]
e

OAC resumption

r 1 1 1 1 1 &1 177171
12 16 20 24 28 32 36 40 44 48 52

Time (weeks)

1
0 4 8

after ICH

= [ [
u o %]

Incidence (%)
o

Haemorrhagic events

¥ P=0.48

OAC resumption

No OAC resumption

1
0 4 8

1 1 1 17 & 17 ° 11
12 16 20 24 28 32 36 40 44 48 52

Time (weeks)

Benefit of OAC for the prevention of ischaemic stroke was higher than the bleeding risk

Study design: A retrospective cohort study at 19 German tertiary care centers (2008-2012) including 1,178 individuak for analysis of long-term functional cutcome, 8532 for analysis of hematoma enlargement, and 718 for

analysis of OAC resumption
ICH: intracerebral hemorrhage; OAC: oral anticoagulant

KOREA

UNIVERSITY

Adapted from: KuramatsulB, et al JAMA. 2015;24;313(8):824-836.
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Use of OAC Therapy after ICH

-In a meta-analysis of 8 cohort studies, reinstitution of anticoagulation
after ICH was associated with a lower risk of thromboembolic
complications and a similar risk of ICH recurrence.

No evidence of increased risk of recurrent ICH after resumption of OAC

Study Risk Ratio (95% Cl) % Weight

Gathier - 3.23(0.14,72.46 0.2

Claassen - - 3.25(0.14, 76.01

Nielsen - 0.50(0.34,0.73

Majeed _— 1.55(0.66, 3.64

0.2
36.7
3.5

Kuramatsu

De Vleeschouwer L 1.7

Ottosen 1.54(1.18,2.01

]
]
1
Yung 1.02(0.57,1.84
Overall (95% Cl) 1.01(0.58,1.77
T

T T
0.1 Anticoagulants ‘— 1.0_.. No anticoagulants 10

Study design: Ina meta-analysis of & cohort with 5,208 ICH patients, the predictor variable was resumption of AC and gutcome measures were thromboembaoli ts (stroke and/ocr myocardial infarction) and recumrence of i ! i
ICH. After assessing study heterogeneity and publication biss, a8 mets-analysiswas performed using random-effects models to assess thestrength of association between AC resumption and cur cutcomes. Adapted from: Murthy 58, etal. Stroke. 2017;48(6):1594-1600.

ICH: intracerebral hemorrhage; OAC: oral anticoagulant; AF: atrial fibrilation; Cl: confidence interval.

58&5& GLOBAL PRIDE

)
)
)
)
1.24(0.68,2.24) 8.8
)
)
)
)

(
(
(
0.46 (0.06, 3.58
(
(
(

Heterogeneity: Q= 24.68; P <0.001.




Resuming OAC after ICH

«Resuming anticoagulant therapy after anticoagulation-associated ICH has
beneficial effects on long-term complications.

Source Mumber of Studies Favours Intervention Favours Control RR [95% Cl)

Mortality
Re-AC vs. No re-AC L 0.45(0.18-1.11)
Re-AC vs. APM 0.64(0.21-1.89)
APM vs. Nore-AC 0.48(0.13-1.72)

ICH recurrence

Re-AC vs. No re-AC 1.09 (0.50-2.39)

Re-ACvs. APM <> 1.80(1.05-3.11) Study design: A systematic review and meta

analysisin3431ICH participants to determine the
APMvs. Nore-AC 0.44 {0'03_5'69} adverse outcomes following resumption of

. A anticoagulation in patients with anticoagulation-
TEE com pl ications associated intracranial haemorrhage (ICH). The
Preferred Reporting Items for Systemic Reviews
Re-AC vs. No re-AC 0.24 I:D. 17-0.35 and Meta-Analyses statement wasfollowed, and
two authorsindependently assessed eligibility of
Re-AC vs. APM 0.51({0.31-0.84) all retrieved studies and extracted data. Primary

outcomes, including longterm mortality,
APM vs. No re-AC 077 {0.1?_3_43} recurrent ICH and thromboembolicevents.
Secondary outcomeswere the frequency of
resuming anticoagulant therapy and related
factors.

I I
1 25 5

Risk Ratio (95% Cl)
Adapted from:Zhou Z, et al. BMJ Open. 2018;8(5):e019672.

APM: antiplatelet medication; ICH: intracranial haemorrhage; Re-AC: resumption of anticoagulant therapy; TEE: thromboembolic events; Cl: confidence interval.
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ICH Volume was Smaller on NOAC
Treatment versus Warfarin

«ICH volumes and clinical outcomes may be better for patients receiving

NOAC vs warfarin
Volume of ICH

according to oral anticoagulant type’

Individual patients

3

)

8

5

':.Z e
.3 os-‘".g

=)
(=]

=
£
V
S
=
o
-
U
oo
m
=
[
[
C
=
©
m
T

=]

NOAC-ICH Warfarin-ICH
(n=11) (n=52)

= KOREA
Adapted from: Wilson D, et al. Neurology. 2016;86:1-7. OREA UNIVERSIT GLOBAL PRIDE




ESC 2020 Guidelines: (Re-)Initiation or Anticoagulation
Post-intracranial Bleeding

Risk factors for ICH

Modifiable
(uncontrolled) hypertension
Low LDL/triglycerides
Escessive alcohol consumption
Current smoking
Concomitant antiplatelet drugs
Anticoagulant therapy
Sympathomimetic drugs (cocaine,
heroin, amphetamine, ephedrine, etc.)

Non- modifiable
Older age
Male sex
Asian ethnicity
Chronic kidney disease
Cerebral disease
-cerebral amyloid angiopathy
-small vessel disease

15: ischaemic stroke; ACS: acute coronary syndrome; CMB: cerebral microbleeds; ICH: intracranial heemorrhage; LAA: left atrial appendage; LDL: low-density lipoprotein; LoE: level of evidence;

(Re)institution of OAC:
Decision-making post ICH in patients with AF

Consider risk factors for recurrent ICH

Address modifiable bleeding risk factors
hJ
Weight the risks and benefits of OAC (re)institution
in consultation with neurologist/stroke specialist

OAC use (with/without cerebral disease):
(observational data, RCTs are ongoing)

+ Significant decrease in stroke and mortality
* Comparable risk for recurrent ICH vs. OAC non-use

|
OAC Irreversible cause of ICH, Mo stroke
Class lla nen-modifiable riskfactors, etc. prevention

therapy
LoE C LAA

2-4 weeks after ICH Occlusion
Class IlIb, LoE B

NOAC: non-vitamin K antagonist oral articoagulant; OAC: oral anticoagulant; PCI: percutaneous coronary intervention; RCT: randomized controlled trial TIA: transient ischaemic attack.

KOREA

UNIVERSITY

Additional considerations:
No reversible/ treatable cause of ICH
ICH during OAC interruption
ICH on adequate or underdosed OAC
The need for concomitant antiplatelet therapy
(e.g., ACS/PCI)

CMB on cerebral imaging:
The risk of ICH increases with the presence and
increasing CMB burden, but
Regardless of CMB presence, burden and
distribution, the obsolute risk of ischaemic
stroke is consistently substantially higher than
that of ICH in post-stroke/TIA patients

=10 CMBs:
64 15 vs. 27 ICH events/1000 person-years

=20 CMBs:
73 1S vs. 29 ICH events/1000 person-years

Adapted from: Hindricks G, etal. Eur Heart ). 2021
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How do we treat afib-related stroke patients
with intracranial stenosis or

cerebral small vessel diseases?
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With intracranial stenosis
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Background and Purpose The CHADS; (an acronym for congestive heart failure hyperten-
sion, age =75 years, diabetes mellitus, and prior stroke or transient ischemic attack or thrombo-
embolism) score is a widely used system for estimating the risk of stroke in patients with atrial

fibrillation. However, how the CHADS, score is related to stroke severity and outcome in patients

with strokes due to atrial fibrillation has not yet been elucidated.

Methods We enrolled patients with atrial fibrillation who visited our stroke center within 7 days
after the onset of acute ischemic stroke between October 2002 and September 2008. CHADS,
scores were categorized into three groups: 0 points, low nisk; 1 or 2 points, infermediate risk; and
3-6 points, high risk. Poor nenrological state was defined as follows: a National Institutes of Health
Stroke Scale (NIHSS) score of =2, and a modified Rankin Scale (mRS) score of =3 at discharge.
Mortality information was ascertained as at December 2008.

Results A cohort of 298 patients with atrial-fibrillation-related stroke was included in this study.
A high-nisk CHADS:; score at admission was a powerful predictor of poor neurological outcome
[for NIHSS: odds ratio (OR). 4.17: 95% confidence interval (CI). 1.76-9.87; for mRS: OR. 2.97;
05% CI, 1.23-7.16] after controlling for all possible confounders. In addition, a high-risk
CHADS,; score was an independent predictor of all causes of death during the follow-up [hazard
ratio (HR). 3.01; 95% CI. 1.18-7.65] and vascular death (HR. 12.25; 95% CT. 1.50-09.90).

Conclusions Although the CHADS; score was originally designed to distinguish patients with
a future nisk of stroke, our study shows that it may also be used to predict poor neurological out-
come after atrial-fibrillation-related stroke. J Clin Neurol 2012;8:251-258

Key Words  atrial fibrillation. ischemic stroke, CHADS; score, neurological severity, outcome.

Table 3. Adjusted odd ratios of NIHSS and mRS

MNIHSS

mR3

Adjusted OR (95% ClI)

Adjusted OR (95% CI)

Model 1*
Low risk Reference
Intermediate risk 176 (0.91-3.3%)
High risk 361 (1.73-7.58)
Medel 2
Low risk Reference
217 (1.01-4.73)
High risk 417 [1.76-9.87]

Intermediate nsk

Reference
1.31 (D.66-2.60)
264 (1.27-5.49)

Reference
1.5% (0.70-3.43)
297 (1.23-7.14)

Al-couse deatn

Cumuiotive survivel

B Log-rang test=10.9; p=0.004

Death due to vascular cause

Cumuiotive survivel

B Log-rang test=11.3; p=0.004

345 TIo 1085 1450

Poststroke day

345 730

Death due to nonvascular cause

Cumulotive sundival

Log-rang test=3.39; p=0.018

365 730 1095 1450

Poststroke day

Fig. 1. Kaplan-Meier curves of all-cause (A), vascular (B), and nonvas-
cular (C) deaths.
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Pre-Admission CHADS, and
CHA,DS,-VASc Scores on Early
Neurological Worsening
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Table 3. Multivariable logistic regression analysis of the possible predictors for END in patients with and without ICAS

CHADS; score

CHA,DS,-VASc score

adjusted OR (95% CI)

p value

adjusted OR (95% CI) p value

With ICAS

Risk score

Female sex

Initial NTHSS score

Anti-coagulant

Multiple territory multiple DWI lesions
Hemorrhagic transformation

1.24 [1.01 to 1.52]
1.28 [0.88 to 1.87]
1.02 [1.00 to 1.05]
0.28 [0.19 to 0.42)
0.98 [0.63 to 1.53]
1.09 [0.71 to 1.66]

0.042
0.195
0.094
<0.001
0.935
0.705

1.20 [1.04 to 1.38] 0.011

1.02 [1.00 to 1.05] 0.093
0.28 [0.19 to 0.41] <0.001
0.98 [0.63 to 1.53] 0.935
1.09 [0.71 to 1.66] 0.699

Without ICAS

Risk score

Female sex

Initial NIHSS score

Anti-coagulant

Multiple territory multiple DWI lesions
Hemorrhagic transformation

1.03 [0.77 to 1.38]
1.30 [0.77 to 2.18]
1.07 [1.03 to 1.10]
0.39 [0.23 to 0.66]
2.07 [1.19 to 3.63]
1.20 [0.66 to 2.16]

0.855
0.330
<0.001
<0.001
0.011
0.554

1.11 [0.91 to 1.35] 0.324

1.07 [1.03 to 1.11] <0.001
0.40 [0.24 to 0.67] 0.001
2.05 [1.17 to 3.59] 0.012
1.19 [0.66 to 2.15] 0.562

Keywords
Ischemic stroke - Atrial fibrillation - Risk scores - Prognosis -
Cerebral atherosclerosis

Abstract

Background: Stroke risk scores (CHADS; and CHA,DS,-VASc)
not only predict the risk of stroke in atrial fibrillation (AF) pa-
tients, but have also been associated with prognosis after
stroke. Objective: The aim of this study was to evaluate the

larger@karger.com ©2021S. Karger AG, Basel
wwwkarger.com/ced

L
Karger<

relationship between stroke risk scores and early neurologi-
cal deterioration (END) in ischemic stroke patients with AF.
Methods: We included consecutive ischemic stroke patients
with AF admitted between January 2013 and December
2015.CHADS; and CHA,DS;-VASc scores were calculated us-
ing the established scoring system. END was defined as an
increase =2 on the total National Institutes of Health Stroke
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CHADS2 score

CHA2DS2-VASc score

Score 2

Score 3 Score 4 Score 5-6

@ With ICAS @ Without ICAS
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Anticoagulant therapy and antiplatelet

= Oral anticoagulants are more effective than antiplatelet agents in

preventing stroke / SEE in patients with AF.

= But antiplatelet may be more protective in reducing vascular events in

patients with CAD or at high risk of acute coronary events.

= Combination therapy of anticoagulant and antiplatelet agents is

associated with increased risk of bleeding and its efficacy is not clear.

Ref) Ruff CT et al. J Am Heart Assoc. 2016;5:e002587



Efficacy and safety of concomitant use
of SAPT with Edoxaban

el
ORIGINAL RESEARCH }
| /" American  American
Stroke

Concomitant Use of Single Antiplatelet Therapy With Edoxaban or
Warfarin in Patients With Atrial Fibrillation: Analysis From the
ENGAGE AF-TIMI48 Trial

Haiyan Xu, MD; Christian T. Ruff, MD, MPH; Robert P. Giugliano, MD, SM; Sabina A. Murphy, MPH; Francesco Nordio, PhD;
Indravadan Patel, MD; Minggao Shi, PhD; Michele Mercuri, MD, PhD; Elliott M. Antman, MD; Eugene Braunwald, MD

Conclusions—Patients with AF who were selected by their physicians to receive SAPT in addition to an anticoagulant had a similar
risk of stroke/SEE and higher rates of bleeding than those not receiving SAPT. Edoxaban exhibited similar relative efficacy and
reduced bleeding compared to warfarin, with or without concomitant SAPT.

Ref) Ruff CT et al. J Am Heart Assoc. 2016;5:e002587



Study methods with and without SAPT

Randomized patients,
n=21105
A4 v
7036 subjects randomized 7035 subjects 7034 Subjects randomized
to warfarin regimen randomized to high- to low-dose edoxaban
dose edoxaban regimen regimen
1196 Subjects with
death/stroke/SEE/major
bleed prior to 3 months,
end of follow-up, and
missing APT data are
excluded
On SAPT at 3 Not on SAPT at 3
months, N = 4912 months, N = 14997
Warfarin LDER HDER Warfarin LDER HDER
N= 1645 N= 1625 N=1642 N= 4998 N=5046 N=4953

Figure 1. Study consort diagram. APT indicates antiplatelet therapy; HDER, high-dose edoxaban registry;
LDER, low dose edoxaban regimen; SEE, systemic embolic event.

Ref) Ruff CT et al. J Am Heart Assoc. 2016;5:e002587



Study methods with and without SAPT

Ref) Ruff CT et al. J Am Heart Assoc. 2016;5:e002587

Variables Not on SAPT (N=14 997) On SAPT (N=4912) P Value

Demographic
Age, y, median (IQR) 72.0 (64.0-77.0) 72.0 (64.0-78.0) 0.515
Age =75 y, n (%) 5907 (39.4) 1973 (40.2) 0.333
Male, n (%) 9039 (60.3) 3346 (68.1) 0.000
Previous CAD, n (%) 4172 (27.8) 2403 (48.9) 0.000
Previous MI, n (%) 1395 (9.3 869 (17.7) 0.000
Previous coronary revascularization, n (%) 1177 (7.8) 1274 (25.9) 0.000
Hypertension, n (%) 14 040 (93.6) 4606 (93.8) 0.705
Dyslipidemia, n (%) 7520 (50.1) 2979 (60.6) 0.000
Diabetes, n (%) 5190 (34.6) 1993 (40.6) 0.000
History of congestive heart failure, n (%) 8669 (57.8) 2762 (56.2) 0.053
Peripheral arterial disease, n (%) 511 (3.4) 278 (5.7) 0.000
Carotid arterial disease, n (%) 744 (5.0 454 (9.2) 0.000
Previous stroke or TIA, n (%) 4216 (28.1) 1387 (28.2) 0.866
CHADS; score >4, n (%) 3243 (21.6) 1190 (24.2) 0.000
CHA,DS,-Vasc score >4, n (%) 10 301 (68.7) 3694 (75.2) 0.000
HAS-BLED score >3, n (%) 5253 (35.0) 3895 (79.3) 0.000




Efficacy of Edoxaban vs warfarin
with and without antiplatelet therapy

Annualized Event Rate (%/yr)

Efficacy Edox Warf HR (95%Cl) Pint

Stroke/SEE

No antiplatelet 1.42 1.49 ; 0.94(0.77-1.15)

Antiplatelet 1 .|31 1.88 — 0.70(0.50-0.98) 0.14
Ischemic stroke

No antiplatelet 1.20 1.07 & o 1.11(0.89-1.39)

Antiplatelet 0.86 1.19 S b 0.73(0.48-1.11) 0.08
Hemorrhagic stroke

No antiplatelet 0.16 0.36 St 0.45(0.27-0.74)

Antiplatelet 0.40 0.61 s 0.66(0.36-1.20) 0.33
Myocardial infarction _[

No antiplatelet 0.53 0.59 71 e 0.89(0.65-1.22)

Antiplatelet 0.79 0.94 S 0.85(0.54-1.34) 0.87
CV death

No antiplatelet 2.12 2.61 — 0.81(0.69-0.94)

Antiplatelet 2.94 3.56 - 0.83(0.66-1.05) 0.83

0.1 1 10
< Edox better Warf better -

Ref) Ruff CT et al. J Am Heart Assoc. 2016;5:e002587



Bleeding and net clinical outcome of Edoxaban vs
warfarin with and without antiplatelet therapy

HR (95%Cl)

0.80(0.68-0.95)
0.82(0.65-1.04)

0.70(0.39-1.23)
0.34(0.15-0.81)

0.47(0.31-0.71)
0.46(0.27-0.79)

0.56(0.39-0.79)
0.56(0.35-0.88)

0.88(0.80-0.95)
0.80(0.71-0.91)

0.89(0.81-0.98)
0.82(0.71-0.95)

Annualized Event Rate (%/yr)
Efficacy Edox Warf
Major bleeding
No antiplatelet 2.04 2.54 U
Antiplatelet 3.55 4.38
Fatal bleeding
No antiplatelet 0.17 0.24 S Bl i
Antiplatelet 019« 0.56 -
Intracranial bleeding
No antiplatelet 0.27 Pl 0.57 - -
Antiplatelet 0.54 1.18 ——t
Life-threatening bleeding !
No antiplatelet 0.36 7 0.64 Bt
Antiplatelet 0.63 1.14 e
Any bleeding
No antiplatelet 9.72 11.07
Antiplatelet 14.93 18.66
Net: Death/Stroke/SEE/Major bleeding
No antiplatelet 584 6.50
Antiplatelet 7.75 9.47
0.1 1
< Edox better

10

Warf better >

Pint

0.91

0.17

0.98

1.00

0.25

0.35

Ref) Ruff CT et al. J Am Heart Assoc. 2016;5:e002587




ADDON - Ongoing study in Korea

Stroke onset

Ischemic stroke with //'
NVAF and significant

atherosclerosis(N = 1,200)

Within 14 days

Edoxaban group

“aEdoxaban plus additional __

Acute stage*

Within 28 days

Event lyear

mmm) Follow up at OPD

v

antiplatelet agent group

ITT population

A 4

Treatment maintained more
than 70% during the period

Treatment at event analysis

-> PP population

= Primary endpoint : Time to event of major adverse cardiovascular events

(Ischemic stroke, hemorrhagic stroke, myocardial infarction, vascular death)

Ref) https://clinicaltrials.gov/ct2/show/NCT04010955




With cerebral small vessel disease
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ARTICLE

Serum homocysteine level is related to cerebral
small vessel disease in a healthy population

KiWoong Nam, MD, M5c, Hyung-Min Kwon, MD, PhD, Han-Yeong Jeong, MD, Jin-Ho Park, MD, MPH, PhD, Correspondence
Hyuktae Kwon, MD, PhD, and Su-Min Jeong, MD Dr. H-M. Kwon

Neurology® 2019,92:317-325. doiz10.1212/WNL0O000000000006816 ::n;:v:ﬁsnu-ac-kr Figure Distribution of mean values according to the burdens of white matter hyperintensity volume, CMBs, lacunes, and
' EPVS

kkolzzid@gmail.com

Abstract p =0.001 p=0.003

Objective p for trend < 0.001 pfortrend=0005 B

To evaluate the relationship between serum total homocysteine (tHcy) levels and cerebral 1.2

semiautomated quantitative methods. We also evaluated lacunes, cerebral microbleeds, and 10.0

Level of Hey

enlarged perivascular spaces (EPVS), which are involved in ¢SVD. To assess the dose- 08 |

dependent relationship between tHcy and cSVD parameters, we scored the burdens of each 96 1 i -
rad.iologic marker of cSVD. 94 <! . | - - [
Lobar CMB

Level of Hcy

small vessel disease (¢cSVD) in a healthy population. 1.0

10.8 p=0814_
Methods 106 | - ’ L
We included consecutive participants who visited our department for health checkups between 104 — ) | , i - 'IO 2-
2006 and 2013. We rated white matter hyperintensity volumes using both the Fazekas score and 10.2 S R 103 -

Fazekas
) Lobar CMB
* Only deep CMB
“ Only deep CMB
p=0.703 (*)
p for trend = 0.896 p <0.001

B - - —_p for trend < 0.001

N — N Number of EPVs
Number of lacunes )
E3EE B | B

Level of Hey

Absent

Multiple Multiple
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ORIGINAL RESEARCH

Plasma Total Homocysteine Level Is Related
to Unfavorable Outcomes in Ischemic
Stroke With Atrial Fibrillation

Ki-Woong Nam O MSc; Chi Kyung Kim @ PhD™; Sungwook Yu, PhD* Kyungmi Oh G Ph;

Jong-Won Chung (%), PhD; Oh Young Bang (12, PhD; Gyeong-Moon Kim, PhD; Jin-Man Jung @. PhD;

Tae-Jin Song, PhD; Yong-Jae Kim, PhD; Bum Joon Kim, PhD; Sung Hyuk Heo (3, PhD; Kwang-Yeol Park @, PhD;
Jeong-Min Kim (5, PhD; Jong-Ho Park (2, PhD: Jay Chol Choi (&), PhD; Man-Seok Park (&), PhD;

Joon-Tae Kim (3, PhD; Kang-Ho Choi (%), PhD; Yang Ha Hwang (), PhD; Woo-Keun Seo (), PhD

BACKGROUND: Unlike patients with stroke caused by other mechanisms, the effect of elevated plasma total h
on the prognosis of patients with both ischemic stroke and atrial fibrillation (AF) is unknown. This study air

association between tHey level and the functional outcome of patients with AF-related stroke. Normal renal function Renal d?Sfu nction

METHODS AND RESULTS: We included consecutive patients with AF-related stroke between 2013 and 2015
a real-world prospective cohort from 11 large centers in South Korea. A 3-month modified Rankin Scale
sidered an unfavorable outcome. Since tHey is strongly affected by renal function, we performed a subgroi
ing to the presence of renal dysfunction. A total of 910 patients with AF-related stroke were evaluated
male sex, 56.0%). The mean tHcy level was 11.98+8.81 pmol/L. In multivariable analysis, the tHey level (=
1.04; 95% CI, 1.01-1.07, per 1 pmol/L) remained significantly associated with unfavorable outcomes. In the
based on renal function, tHey values above the cutoff paint (214.60 pmol/L) showed a close association v
outcome only in the normal renal function group (adjusted odds ratio, 3.10; 95% Cl, 1.60-6.01). In patients
tion, tHoy was not significantly associated with the prognosis of AF-related stroke.

CONCLUSIONS: A higher plasma tHey level was associated with unfavorable outcomes in patients with AF-
positive association may vary according to renal function but needs to be verified in further studies.

Ln_{Odds ratio)

Ln_{Ddds ratio})

Key Words: atrial fibrillation m homocysteine m ischemic stroke B prognosis m vitamin

Hoy level (umaliL) Hoy level [umaliL)

Figure. Association beiween plasma total homocysteine levels and unfavorable outcomes in patients with AF-related
stroke.

In patients with normal renal function, plasma total homocysteine levels showed a clear positive correlation with unfavorable outcomes
[A). However, this positive correlation between these two was not evident in patients with renal dysfunction (B). Hcy indicates
homaocysteine.




Precision medicine
for predicting future thromboembolism and

bleeding after stroke with a-fib
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2020 ESC guideline: Stroke and bleeding risk
assessment in patients with AF

CHA,DS,-VASc score

Congestive heart
failure/LV dysfunction

Hypertension
Age 275 years

Diabetes mellitus

Stroke (previous
stroke, TIA, TE)

VD (CAD, previous MI,
PAD or aortic plaque)

Age 65-74 years

Sex category (female)

Maximum

Points
awarded

Low stroke risk
CHA,DS,-VASc = 0 (males)

or 1 (females)

HAS-BLED score s
awarded

Uncontrolled
hypertension i.e.
uncontrolled SBP

Abnormal renal and/or
hepatic function

Stroke

Bleeding history or
predisposition

Labile INR
Elderly

Drugs or excessive
alcohol drinking

Maximum

High bleeding risk
HAS-BLED >3

KOREA

UNIVERSITY

A formal structured clinical risk factor-based assessment
of stroke and bleeding risk

Recommendations Class Level

For stroke risk assessment, a risk-factor-based approach is recommended, using the CHA,DS,-
VASc clinical stroke risk score to initially identify patients at ‘low stroke risk’ (CHA,DS,-VASc
score = 0 in men, or 1 in women) who should not be offered antithrombotic therapy.

For bleeding risk assessment, a formal structured risk-score-based bleeding risk assessment is
recommended to help identify nonmodifiable and address maodifiable bleeding risk factors in all
AF patients, and to identify patients potentially at high risk of bleeding who should be scheduled
for early and more frequent clinical review and follow-up.

For a formal risk-score-based assessment of bleeding risk, the HAS-BLED score should be
considered to help address modifiable bleeding risk factors, and to identify patients at high risk lla
of bleeding (HAS-BLED score >3) for early and more frequent clinical review and follow-up.

Adapted from Hindricks G & Potpara T, et al. 2021.

AF, atrial fibrillation; CAD, coronary artery disease; CHA2DS2-VASc, congestive heart failure, hypertension, age =75 (doubled), diabetes mellitus, stroke
(doubled), vascular disease, age 65-74, and sex category; HAS-BLED, hypertension, abnormal renal/liver function. stroke, bleeding history or
predisposition, labile INR, elderly (=65 years). drugsfalcohaol concomitantly; INR, international normalised ratio; LV, left ventricular; M|, myocardial
infarction; NSAIDs: non-steroidal anti-inflammatory drugs; PAD: peripheral artery disease; SBP, systolic BP, TIA/TE: transient ischaemic
attack/thromboembolic event; VD, vascular disease.
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The ABC Pathway of Integrated Care
Management

The ABC pathway of integrated care management

'A' Avoid stroke
Optimize stroke
prevention

'B’ Better symptom
management
Treat symptoms

'C’ Cardiovascular
and other
comorbidities
Manage risk factors

KOREA

UNIVERSITY

‘atrial fibrillation 3-step’

Identify low risk patients

Patient-centered and
symptom directed decisions
on rate or rhythm control

Step 2

Manage hypertension,
heart failure, diabetes mellitus,
cardiacischemia, and sleep apnea

Lifestyle changes: obesity
reduction, regular exercise, and
reduction of alcohol and
stimulant use

Patient psychological morbidity

« Consider patient values and

preferences

Offer stroke prevention to
patients with one or more
risk factors for stroke

Assess bleeding risk

Step 3

Decide on OACs
(either a NOAC [preferred] or
VKA with well-managed TTR)

Adapted from: Chao TF, et al.
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HAS-BLED"

Stroke history

Bleeding history or predisposition to
bleeding (eg, anemia and bleeding diathesis

Maximum score

Any prior hemorrhage

Reduced hemoglobin®, reduced

hematocrit®, or anemia

Diagnosed hypertension

Bleeding history

Maximum score

Maximum score
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Comparison of HAS-BLED and ORBIT
bleeding risk scores in atrial fibrillation
patients treated with non-vitamin K
antagonist oral anticoagulants: a report from
the ESC-EHRA EORP-AF General Long-Term
Registry
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HAS-BLED

Cumulative Risk

Cumulative Risk

540
Time (days)

Figure |. Kaplan—Meier curves for bleeding risk scores. HAS-BLED: log-rank = 9.044, P = 0.003; ORBIT: log-rank = 22932, P = 0.001.



Table 4 Reclassification analysis for bleeding risk scores about major bleeding occurrence

ORBIT vs. HAS-BLED IDI (95% CI) NRI (95% CI) MI (95% CI)

(—0.009/0.009) (—0.193/0.138) (—0.004/0.002)
—0002 . —0.117 ) —0002
(—0.018/0.015) (—0.301/0018) (—0.013/0.001)

Cl, confidence interval; FL, follow-up; |D, integrated disorimination improvement; M1, median improvement, MR net redassification indes.

(a) HAS-BLED (b) ORBIT

10 - 104

] 'h

=]

ECQRP-AF avent rate/100 parson-years.

EQRP-AF event rate/100 person-years

3 3 % 5 § 7§ % « S TN T T S S S S
Criginal cohort event rate/100 person-years Original cohort event rate/100 person-years

Figure 1. Calibration curves for bleeding risk scores in EORP-AF cohort. EORP-AF, EURObservational Research Programme in Atrial Fibrillation.




Bleeding Risk Evaluation in AF Patient and Subsequent Management

lllustrative case ‘ngh risk’

60 years old man with uncontrolled hypertension core
E 1“!'].-'11I:]Ir"r1rnHrﬂ prior stroke, rnr‘.r-}n'nl’r.irp"lut use of NSAIDs HAS-BLED s
) i 5 IE L= l CLOn ant CEss
(Ibuprofen for ostec ':H'”"Ilglh :.rﬁﬁr:rﬂ;r#;l liver function and exces Not a to withhold OAC
Flags up the patient for more

regular review and more careful
follow-up
Address the potentially
3 I reversible bleeding risk factors
! HEMORR,HAGES score=4 E - Inthis case, treat the
: !

Taking Apixaban 5mg bid.

High risk uncontrolled hypertension,
reduce/minimize NSAIDs
ORBIT use and alcohol intake

score=0

Low risk ATF:_I:L:zfﬂ HAS-BLED score=5 [Recommendations as per 2020 ESC])
High risk

Low risk, so ‘no action'?

Figure 3. lllustrative case for baseline bleeding risk evaluation in atrial fibrillation patients. AF, atrial fibrillation; BR, blood pressure; ESC, European
Society of Cardiclogy; N5AIDs, non-steroidal anti-inflammatory drugs; OAC, oral anticoagulant
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Cerebral microbleeds (CMBs)

-Visualized typically by
GRE sequence

- Throughout the whole
brain area

« Confused with
calcification, small
angioma or vessel signal
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Clinical Implication of CMBs

«Risk for hemorrhagic stroke

- In patients with lobar hemorrhage
« 94 patients

« The 3-year follow-up

Number of CMBs =6

Cumulative risk of ICH, % 51

Greenberg SM, et al. Stroke 2004

- In patients with ischemic stroke
- 908 patients

« 26 months follow-up
Number of CMBs

Cumulative risk of ICH, %
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Table 2. Incidence Rates and Hazard Ratios for the

Occurrence of ICH and Death in Both Groups During Follow-Up

No. of Patients Presenting With

Lobar Microbleed-  Lobar ICH
Only (n=60) (n=240)

Event Rate PValue

Event: occurrence of lobar ICH
Observed person-years 241 968
No. of occurrence (%) 12 (20) 86 (36)

Incidence of ICH per 100 5(2.6-8.7) 8.9(7.1-11)
person-years (95% Cl)

Crude hazard ratio (95% CI)

Adjusted hazard ratio® (95% CI)
Event: occurrence of death

Observed person-years 261 1316

31 (52) 105 (44)
11.9 (8-16.8) 8(6.5-9.7)

0.57 (0.3-1.04) Ref 0.07
0.58 (0.31-1.086) Ref 0.08

No. of occurrence (%)

Incidence of death per 100
person-years (95% Cl)

Crude hazard ratio (95% CI) 1.8 (1.2-2.8) Ref 0.005
Adjusted hazard ratio* (95% Cl)  1.67 (1.1-2.6) Ref 0.02

Cl indicates confidence interval; ICH, intracerebral hemorrhage; and ref,
reference for hazard ratios.

*Adjusted for age, sex, hypertension, microbleed count, and white matter
hyperintensity volume.

Warfarin use and
older age were
independent
predictors of
future IPH in lobar
MB-only patients
after correction for
other covariatw




Cerebral amyloid angiopathy
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Summary

- When do we start anticoagulation after stroke?

- How do we treat afib-related stroke patients with intracranial stenosis
or cerebral small vessel diseases?

 Precision medicine for predicting future thromboembolism and
bleeding after stroke with a-fib

-> Not yet!!
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