Antithrombotic treatment after stroke due to
intracerebral haemorrhage (ICH): harmful or beneficial?
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Reality check: global burden of stroke j\,

CELEBRATING 20 YEARS

OOOOOOOOOOOOOOOOOOOOOOOOOOOO

Prevalence (millions) in 2019 DALYs (millions) in 2019

Subarachnoid Subarachnoid
haemorrhage; haemorrhage;

8.4 1118

Intracerebral
haemorrhage;
20,66

Ischaemic
stroke; 63,48
Intracerebral

) haemorrhage;
Ischaemic 68,57

stroke; 77,19

Lancet Neurology 2021;20:795-820
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What are the main risk factor contributions GBDJJ

CELEBRATING 20 YEARS

to DA LYS d u e to I C H ? OF COLLABORATION AND INNOVATION

High systolic blood pressure

Particulate matter pollution

High body-mass index

High fasting plasma glucose
Smoking
Diet high in sodium

High LDL cholesterol

Kidney dysfunction -

Diet low in fruits

Diet high in red meat

Alcohol use

et
v PNportion of total [)ALYsi:) Particulate
_______ matter
------- pollution

‘‘‘‘‘

High body

- L P .| mass index
‘ar ™ High fasting
> & d i plasma
: e glucose

Alcohol use High HDL Diet (salt
cholesterol etc)

Lancet Neurology 2021;20:795-820
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Risk of venous thromboembolism (VTE) Cohnic/Ractal

after ICH Intracerebral

Hemorrhage study

Multicentre cohort study

3,191 patients
ICH patients enrolledin ERICH study
from August 1, 2010to February 8, 2016

289 patients
Excluded for lack of
interpretable CT data

2,902 patients

ICH patients with
interpretable CT data
DVT only (N=57) 87 patients 2,815 patients
PE only (N=19) <:> ICH patients with 3 % ICH patients without
Both DVT and PE (N=11) VTE complications VTE complications

Neurosurgery 2019;84.e304-e310



Risks of major adverse cardiovascular and
cerebrovascular events (MACE) after ICH

Ischemic stroke Myocardial infarction
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Risk factors for VTE after ICH

Multicentre cohort study

3,191 patients
ICH patients enrolledin ERICH study
from August 1, 2010to February 8, 2016

Ethnic/Racial
Variations of
Intracerebral
Hemorrhage study

Independent risk factors

Predictor

OR (95%Cl)

p

289 patients
Excluded for lack of
interpretable CT data
2,902 patients
ICH patients with
interpretable CT data
DVT only (N=57) 87 patients 2,815 patients
PE only (N=19) )| ICH patients with 3 % ICH patients without
Both DVT and PE (N=11) VTE complications VTE complications

Neurosurgery 2019;84.e304-e310

Prior VTE
Intubation

IVH

6.8 (3.4-13.4) <0.0001

4.0 (2.4-6.5)
1.8 (1.1-2.9)

<0.0001
0.0157
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Risk factors for recurrent ICH and ischaemic .. U.dcr-tne
StrO ke, after ICH Stroke due to

"z Haemorrhage

Recurrent ICH: lobar vs. non-lobar Ischaemic stroke: atrial fibrillation
(AF) vs. no AF

Study Events / Patient-years RR 95% CI 50— — HiStory of AF

Lobar Non-lobar
==+ No history of AF

Hospital-based studies

Biff 102 / 1308 4411375 2.4 1.735 -
Casolla 13 / 690 11/ 1170 2.0 0.94.5 i 40—
Chong 171776 25/ 1374 1.2 0.7-2.2 1
Zia 9/ 360 11/ 500 1.1 0.5-2.8 -
: = 30— log rank p<0.0001

Total 141/ 3134 91/ 4419 1.7 1.22.6 @ é
Significance: p =0.008 X
Heterogeneity: p =0.15 . (7))

o 20—

Population-based studies

LATCH 22/ 384 9/ 404 2.6 1.2-5.9 -
OXVASC 111275 4 /351 3.5 1.1-11.0 —a>
Total 33 /659 137755 2.8 1.5-5.5 @
Significance: p =0.002 :
Heterogeneity: p = 0.66
TOTAL 174/ 3793 104 / 5174 2.0 1.4-2.7 e
—_—
Significance: p <0.0001 0.1 1 10

Heterogeneity: p = 0.25 Rate Ratio (95% Cl)

Lancet Neurology 2021,20:437-47
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High risks of MACE in all sub-groups

Pooled community-based studies in
Oxford and Edinburgh, Annual outcome event rate, % per year (95% CI)
stratified by two risk factors

Recurrent ICH Ischaemic MACE

stroke
AF and lobar ICH 4.4 (1.6-11.6) 7.3 (3.5-15.4) 14.6 (8.6-24.6) ‘
AF and non-lobar ICH 3.6 (1.3-10.3) 5.6 (2.5-12.4) 14.9 (5.8-38.2)
No AF and lobar ICH 5.2 (3.6-7.5) 0.9 (0.2-4.8) 9.1 (6.6-12.6)
No AF and non-lobar ICH 1.6 (0.9-2.9) 0.9 (0.2-4.8) 5.0 (1.9-13.1)

Lancet Neurology 2021;20:437-47 (Oxford 2002-2018, Edinburgh 2010-2013)
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Effect of short-term prophylactic dose : Cochrane
anticoagulation after ICH on VTE x\o# Library

Uncertain effects in small randomised controlled trials (RCTs)

Start anticoagulation Avoid anticoagulation Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Dickmann 1988 9 23 12 23 589% 0.75[0.39, 1.43] AJ_ 22720008
Orken 2009 4 39 3 36 11.9% 1.23 [0.30, 5.13] S (X X X XX
PREVENTIHS 2020 6 38 7 35 249% 0.79[0.29, 2.12] — = ® 7200806 7
Qian 2021 2 71 1 68 4.3% 1.92 [0.18 , 20.64] OP 2900
Total (95% CI) 171 162 100.0% 0.84 [0.51, 1.37]
Total events: 21 23 ?
Heterogeneity: Tau? = 0.00; Chi? = 0.90, df = 3 (P = 0.82); I* = 0% 001 01 ] 10 100
Test for overall effect: Z=0.70 (P = 0.49) Favours start Favours avoid

Test for subgroup differences: Not applicable

Cochrane Database Syst Rev 2023;1(1):CD012144



Secondary prevention: BP lowering reduced & The George nste
recurrent stroke after ICH in PROGRESS

Qualifying Number of events/ total participants Favours Favours Risk Reduction
event active placebo perindopril + placebo (95%Cl)
indapamide
All Ischemic 229/2135  302/2127 — - 26% (12 to 38%)
Hemorrhagic 32/306 54/305 O 49% (18 to 68%)
Stroke of Unknown Type 13/119 21/132 N 33% (-36 to 67%)
TIA 33/491 43/490 H 23% (-23 to 52%)
OVERALL 307/3051  420/3054 S B 28% (17 to 38%)
0.4 1.0 2.0

Hazard ratio (95% ClI)

Lancet 2001;358:1033, Stroke 2004;35:116



Secondary prevention: BP lowering reduced

‘0« The George Institute

for Global Health

recurrent stroke, regardless of ICH sub-type

Number of Events Favors Favors Risk Reduction
Active Placebo Active Placebo (95% ClI)
Probable CAA-related ICH 3 13 < i 77% (19 to 93%)
Probable HT-related ICH 18 33 . 46% (4 to 69%)
Unclassified ICH 16 28 . 43% (-5 to 69%)
pheterogeneity=0'4
Overall 37 74 50% (26 to 67%)
[ | | I
0.1 0.2 0.5 1 2

Stroke 2010:41:394-6

Hazard Ratio (95% CI)
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Start vs. avoid antiplatelet 5"“ Cag Uniiaroiond

Antithrombotics

agents after ICH tandomsed % Stroke due to

"z Haemorrhage

Primary outcome: recurrent ICH MACE
100 . . 100 - : :
£1%7 Start vs. avoid antiplatelet therapy Start vs. avoid antiplatelet therapy
S 90 : 90 : e
£ % Adjusted HR 0-51 (0-25-1-03): p=0-060 Adjusted HR 0-65 (0-44-0-95): p=0-025
g 80 80 4
< 70- w 70
s §
2 60 3 60—
: 5
£ 50 (E 50 -
-_% 40 - E 40- Avoid: n=65/268 (24-3%)
5 s
E 30 4 k> 30+ -
g 20- 20 - et
o 0 Avoid: n=23/268 (8-6%) g—r——r =" Start: n=45/268 (16-8%)
3 104 10 .
I P e Start: n=12/268 (4-5%) o
2 3 4 0 1 2 2 4
Follow-up time (y): median 2-0y, 99-3% complete Follow-up time (y): median 2-0y, 99-3% complete
Patients-at-Risk (No. Cumulative Events) Patients-at-Risk (No. Cumulative Events)
Avoid 268 (0) 184 (18) 121 (23) 73(23) 22 (23) Avoid 268 (0) 169 (42) 105 (57) 63 (63) 18 (65)
Stat 268 (0) 190 (8) 122 (12) 72 (12) 25 (12) Start 268 (0) 185 (22) 115 (35) 66 (41) 21 (45)

Lancet 2019;393:2613-23



Start vs avoid oral anticoagulation
(OAC) for AF after ICrH

Start Avoid

Events/N(%) Events/N(%)

Any stroke or cardiovascular death

APACHE-AF 13/50 (26%) 12/51 (24%)
So-START 12/100 (12%) 23/101 (23%)
NASPAF-ICH 0/21 (0%) 1/9 (11%)
ELDERCARE-AF 4/41 (10%) 7139 (18%)
Overall

Test for overall treatment effect p=0.12

Test for heterogeneity of effect p=0.50, I¥ = 0%

Ischaemic MACE

APACHE-AF 6/50 (12%) 11/51 (22%)
So-START 3/100 (3%) 21/101 (21%)
NASPAF-ICH 0/21 (0%) 179 (11%)
ELDERCARE-AF 0/41 (0%) 5/39 (13%)
Overall

Test for overall treatment effect p=0.0004

Test for heterogeneity of effect p=0.45, I2 =0%

Hazard ratio

(95% ClI)

1.07 (0.49 to 2.34)
0.54 (0.27 to 1.09)
0.12 (0.00 to 11.20)
0.52 (0.15 to 1.78)

0.68 (0.42 to 1.10)

0.46 (0.17 to 1.25)
0.15 (0.04 to 0.49)
0.12 (0.00 to 11.20)
0.09 (0.00 to 2.12)

0.27 (0.13 to 0.56)

.05

I LI
.25 1 4 8

Favours Start Favours Avoid

3 Research to
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Lancet Neurol 2023;22:1140-49
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Start vs avoid OAC for AF after ICrH =.=' ® Giroke due to
: Haemorrhage

Haemorrhagic MACE

APACHE-AF 6/50 (12%) 3151 (6%) —1——— 214(053t0857)
1

So0-START 8/100 (8%) 41101 (4%) ——%—— 218(066107.24)
1

NASPAF-ICH 0121 (0%) 1/9 (11%) . : 0.13 (0.00 to 12.32)

ELDERCARE-AF 1/41 (2%) 1/39 (3%) * 0.89 (0.06 to 14.25)

Overall <® 1.80 (0.77 to 4.21)

Test for overall treatment effect p=0.17

Test for heterogeneity of effect p=0.64, I’ = 0%

Death of any cause

APACHE-AF 9/50 (18%) 11/51 (22%) —#:— 0.79 (0.33 to 1.90)
So0-START 22/100 (22%) 11101 (11%) -E—o— 2.26 (1.09 to 4.66)
NASPAF-ICH 1/21 (5%) 219 (22%) %0——5— 0.19 (0.02 to 2.09)
ELDERCARE-AF 6/41 (15%) 5/39 (13%) —oi— 1.11 (0.34 to 3.66)
Overall <© 1.29 (0.78 to 2.11)

Test for overall treatment effect p=0.32

Test for heterogeneity of effect p=0.11, I2 =50%

T T T
.05 .25 1 4 8

Favours Start  Favours Avoid

Lancet Neurol 2023;22:1140-49






Antiplatelet agent effects on
recurrent ICH in sub-groups

% Research to

RT
AP

REstart or Doy
& STop s el Understand
Qz Antithrombotics ;= .2€
Randomised . %7 : Stroke due to
Trial

o Haemorrhage

Events/participants (%) Adjusted HR (95%C1)  Puswomn

Start antiplatelet  Avoid antiplatelet

therapy therapy
Intracerebral haemorrhage location [
Lobar 81166 {5%) 11/166 (7%) — 0-75(0-30-1-87) 023
Mon-lobar 4102 (4%) 12/102 (12%) : 0-31({0-10-0-96)
Time since intracerebral haesmorrhage symptom onset i
smedian time from syrmptom onset 77129 {5%) 14/140{10%) _f—— 0-51(0-21-1.27) 099
smedian time from symptom onset 5139 (4%) 9/128 (7%) e 0-52 (0-17-1.54)
Antiplatelet drug(s} that the participant’s clinician would start :
Aspirin 81149 (5%) 131149 (9%) — 1 0-58 (0-24-1-41) .64
Other 4/119 (3%) 10119 (&%) i 0-41 {0-13-1-32}
Participant’s age at randomisation (years) :
<70 1/73 (1%) 5/73 (7%) + 5 0-20{0.02-1-74) 036
=70 11/195 (6%) 18/195 (9%) —:H'—— 0-60(0-28-1.26)
Predicted probability of good outcome at & months i
<015 /48 (6%) 8/51(16%) : 0-36 (0-09-137) 053
2015 9220 (4%) 15/217 (7%) = 1 0:59 (0-26-1.36)
History of atrial fibrillation §
Mo 8207 (4%) 15/195 (8%) —_—tT 0-51(0-22-1-22) 099
Yes 4161 (7%) 8173 (11%) ; 0-51(0-15-1.72)
Type of antithrombaotic drug regimen before i
intracerebral haemorrhage
Anticoagulant with or without antiplatelet 2147 (4%) 757 (12%) . 033 (0-07-1.59) 0.52
Antiplatelet alone 104221 (5%) 16/211 (8%) —i‘"—— 0-59 (0-27-1.30)

]
Owverall 12/268 (4%) 23/268 (9%) -:f;,‘.::- 0-51(0:25-1-03}
Ol-l. 0-|25 'I}IS 10 Z-LCI 4!0
+— e
Favours start Favgurs avoid

Lancet 2019;393:2613-23
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OAC for AF after ICrH effects on stroke (; 48 Understand
| cardiovascular death in sub-groups ‘2 Stroke due to

"z Haemorrhage

Within study Overall test
Study and Start Avoid Subgroup hazard test of interaction of interaction
subgroup Events/N(%) Events/N(%) ratio (95% CI) p-value p-value
Type of qualifying spontaneous ICrH
APACHE-AF
Lobar 5/14 (36%) 3/14 (21%) + 153 (0.36 t0 6.47) 0.55
Non-lobar, ICH, IVH or SDH 8/36 (22%) 9/37 (24%) L 4 0.90 (0.35t0 2.33)
S0-START 0.98
Lobar or SAH 5/36 (14%) 12/39 (31%) ¢ 0.46 (0.16 to 1.31) 0.64
Non-lobar, ICH, IVH or SDH 7/64 (11%) 11/62 (18%) . 4 0.65 (0.25 to 1.67)
| | | |
.05 25 1 4 g
Favours Start Favours Avoid

Lancet Neurol 2023;22:1140-49



OAC for AF after lobar ICH / convexity Correspondence

SAH in the ongoing ENRICH-AF trial

Anticoagulation in with non-anticoagulant medical convexity subarachnoid haemorrhage
. . treatment for stroke prevention in  with atrial fibrillation outside of
patients with cerebral . | iy | e
. . survivors of intracranial haemorrhage  ongoing randomised trials until more
amy|0|d anglopathy with atrial fibrillation. ENRICH-AF data become available on the net
is currently enrolling patients at benefit of anticoagulation in these
Survivors of intracranial haemorrhage high-risk subgroups of patients.
with atrial fibrillation are a population # Following a safety review of the first \as reports research funding from the National
that have a heightened risk of futuref 699 patients (174 [25%] of 699 with  [nstitutes of Health, Canadian Institutes of Health
ischaemic stroke and recurrent] lobar intracranial haemorrhage and ~ JResearch Heartand Stroke Foundation of Canada,
) ) : ) Brain Canada, British Heart Foundation, Medical
intracranial haemorrhage.” In the] 34 [5%] of 699 with convexity [Research Future Fund, Marta and Owen Boris
absence of definitive randomised} subarachnoid haemorrhage), the [oundation, Daiichi Sankyo, Bayer, Servier Canada,
evidence to guide antithrombotid] ENRICH-AF data safety monitoring and Octapharma; and reports consultancy honoraria
e i rom AstraZeneca, Bayer AG, Bioxodes, Daiichi
prophylaxis in these patients, current§ board (DSMB) recommended that K, . o servier Canada, and Takeda
guidelines recommend individualised} participants with lobar intracranial = Pharmaceuticals. The ENRICH-AF trial is an
decisions that weigh a patient's] haemorrhage and convlxity [nvestigatorinitiatedstudythatis supported byan
bsol isks of th b boli b hnoid h h t nrestricted grant-in-aid from Daiichi Sankyo
absolute risks of thromboembolism} subarachnoid haemorrhage  stop R a0y “Members of the ENRICH-AF Steering
and recurrent haemorrhage.” Intra-§ receiving the drug as soon as possible  fommittee are listed in the appendix.
cr.anlal haemorrhage can occur fr(?m _andthat r?ofurther patientswith these 1) - Shoamanesh, on behalf of the
different underlying causes, with{ intracranial haemorrhage subtypes *ENRICH-AF Steering Committee

different rates of disease progression

ashkan.shoamanesh@pbhri.ca

@

Published Online
October 12, 2023
https://doi.org/10.1016/
S0140-6736(23)02025-1
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OAC for AF after ICrH effects on stroke ,.3-_.‘ Understand
s Stroke due to

| cardiovascular death in sub-groups

Haemorrhage

Within study Owerall test

Start Avoid Subgroup hazard  test of interaction  of interaction

Study and subgroup Ewvents/MN(%)  Ewvents/N{%) ratio (95% CI) p-value p-valus
Time after ICrH onset
APACHE-AF

=8 weeks TI31(23%) BT (30%) & 0.80 (029 to 2.20) 039

==8 weeks 6M9 (32%) 424 (17%) & 1.63 (046 to 5.80)
So-START 0.38

<8 weeks 328 (11%) BI2T (22%) . . 041 (0.10 to 1.68) 0.66

==8 weeks 972 (13%) 17774 (23%) —_—— 060 (027 to 1.34)
CHA,DS,-VASc score
APACHE-AF

<=4 729 (24%) W33 (27%) —_— 067 (0.25 to 1.80) 013

=4 621 (29%) 3B (17%) & :::- 251 (0.62 to 10.19)
So-START 047

<=4 6T (13%)  11/63 (18%) —_— 0.84 (0.35 to 2.03) 0.16

=4 333 (9%) 12435 (32%) L . 0.28 (0.08 to 0.99)

s x4
Favours Start Favours Avoid

Lancet Neurol 2023;22:1140-49
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What should you do about antiplatelet drugs /0.

after ICH in your clinical practice today? {iig Dtroke due to

"z Haemorrhage

ICH associated with antithrombotic ICH not associated with antithrombotic ICH without MACE. _
agent use, with history of MACE. No AF agent use, with history of MACE. No AF No AF ICH with AF
\ 4 \ 4 v
Strong Strong Strong RCT of
indication indication indication to anticoagulant
to start to avoid avoid agent or LAAO
antiplatelet antiplatelet anticoagulant available?
agent” agent?® agent®
Nol Yes
A 4
v Refer to Randomise
Start Avoid Case-by-case decision between clinical in ongoing
antiplatelet antiplatelet physician and patient, based on guidelines RCTse.g.
agent(s) agents estimated net effect of antithrombotic ENRICH-AF,
agent on all MACE for the patient ASPIRE,
PRESTIGE-
T No AF, A3ICH
y v
RCT of antiplatelet treatment available?

l Yes

Randomise in ongoing RCT e.g. ASPIRING

Stroke 2023:54:3173-81




T . 455 Research to
Definitive ICH trial of ASPIRING £3 Undorstand

a nti p I ate I et ag e nts International Randomised study Stroke due to

after INtracerebral haemorrhaGe ‘e :--' > Haemorrhage

‘ Age =218y and survived 224h after ICH (1,383 with prior VOD and 2,765 without prior VOD)

}

‘ Randomisation (central) ‘

)

START antiplatelet monotherapy* (n=2,074)

AVOID antiplatelet monotherapy* (n=2,074)

Follow-up at hospital discharge: outcomes and adherence

v v

Follow-up (1-5y): All major adverse cardiovascular (ischaemic
and haemorrhagic) events (MACE) and adherence

www.isrctn.com/ISRCTN16705062



https://www.isrctn.com/ISRCTN16705062

What should you do about OAC for AF after
ICH in your clinical practice today?

=

American I

[

American
Heart
Association

Stroke

Associations

2b

3. In patients with nonvalvular atrial fibrillation (AF)

and spontaneous ICH, the resumption of anti-
coagulation to prevent thromboembolic events
and reduce all-cause mortality may be consid=
ered based on weighing benefit and risk.>°0-5%

2b

C-LD

. In patients with AF and spontaneous ICH in

whom the decision is made to restart antico-
agulation, initiation of anticoagulation ~7 to

8 weeks after ICH may be considered after
weighing specific patient characteristics to
optimize the balance of risks and benefits.>2%%7

2b

C-LD

. In patients with AF and spontaneous ICH

deemed ineligible for anticoagulation, left atrial
appendage closure may be considered to
reduce the risk of thromboembolic events,>%-5%2

Stroke 2022:53:€282—e361

>~ L
National Clinical Guideline for l N L7
Stroke for the UK & Ireland Z N

Patients with lobar ICH associated with probable
CAA and AF may be considered for OAC for
stroke prevention, but wherever possible patients
should be offered participation in a randomised
trial. If participation in a randomised trial is not
possible then clinicians should make an
individualised decision based on estimates of the
futur? risks of recurrent ICH and vaso-occlusive
events.

Patients with lobar ICH associated with probable
CAA and AF may be considered for a left atrial
appendage occlusion (LAAQO) device, but
wherever possible patients should be offered
participation in a randomised trial. If participation
in a randomised trial is not possible then LAAO
may be considered based on an estimation of the
future risks of recurrent ICH and vaso-occlusive
events.

www.strokeqguideline.org, 2023



http://www.strokeguideline.org/

b 4 : =% Research to

‘ 2 %8 Understand
RCTs of OAC for AF after ICrH Lg 38 Yrdersond
"z Haemorrhage
RCT Stroke Intervention vs. Recruited / Contact
type(s) comparator target
Apixaban vs LAAO vs no o .
A,ICH BB cH antithrombotic therapy 117/300 (39%) Cordonnier
PRESTIGE-AF g8 ICH DOAC vs no OAC 319/350 (81%) Veltkamp
ASPIRE =— |CH Apixaban vs aspirin 331/700 (47%) Sheth/Kamel
ENRICH-AF ICrH Edoxaban vs no OAC 919/950 (97%) Shoamanesh

Recruitment as of October 2024


https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjGvrWOv5bYAhUM6qQKHWM3D9EQjRwIBw&url=https://nl.wikipedia.org/wiki/Vlag_van_de_Verenigde_Staten&psig=AOvVaw3bKeo2xlTSrtRJZIyQp5v2&ust=1513787255293604
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjGvrWOv5bYAhUM6qQKHWM3D9EQjRwIBw&url=https://nl.wikipedia.org/wiki/Vlag_van_de_Verenigde_Staten&psig=AOvVaw3bKeo2xlTSrtRJZIyQp5v2&ust=1513787255293604
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Do clinical trials that are needed, rigorous & green

Do clinical trials of greener health promotion/care

* Live a greener life: https://realzero.earth/
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Move your money to a bank that doesn’t invest in fossil fuels
Move your power supplier to a 100% renewable source
More plant-based food, seasonal and local where possible
More green travel (walking, cycling, more trains, fewer planes)
More pre-loved local and low-carbon brands

Measure your CO, footprint and cut where you can

Motivate your loved ones to perform their 7 acts to save the world


https://realzero.earth/
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