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Stroke : %«ﬁhblic health issue

— 2400 / million inhabitants / year ~ & 85 - 835
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Effective therapies in acute cerebral ischaemia

Death and handicap
prevented for 1,000
patients treated

Level of evidence

Death and handicap
prevented for
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inhabitants
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Aspmn vs control

N = 41.325 patients, & trlals*

Aspirin 160 to 300 mg, Started <48h

NEP: number of evgpfs prevented

& OR (IC 95%) NEP / 1000
Under treat;yént ﬁ"{@
- Recurre\@g of brain ischaemia 0.77 (0.69 — 0.87) 7 QQ&‘%Q
- Intr@@ramal haemorrhage 1.23 (1.00 — 1.50) - 200040@
@(tracramal haemorrhage 1.68 (1.34-2.09) Qﬂgﬁ
©v‘>- Deep venous thrombosis 0.78 (0.36-1.67) y@@ -
s |- Pulmonary embolism 0.71 (0.53-0.96) 090@06 ]
End of follow-up (>1 months) @{\ 3
- Death or dependency 0.94 (0.91 -o0. 9&9» 13
- Complete recovery 1.06 (1.01 5@ 11) 10
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FASTER
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N =392, TIA g,f ‘minor stroke, < 24h
Clopldograb@OO mg then 75mg) or Placebo on top of asplrln

. Premamfely stopped for low inclusion rate Q@\‘«*’
. Stmke at 90 days 6®Q®‘<®
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Othel;éﬁ%tiplatelet agents
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. eva]ﬁates whether ticagrelor, (antiplatelet agent that block“s
t];se P2Y 12 receptor) reduces the risk of major Vasculalé"
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Heparin
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= Potential benéﬁts
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Haemorrhagic transformation

Predictors of HT
=  Volume of infarct
= Clinical severity &
= Brain oedema .966{\
(\\
= Early ischaemic signs (\-\o&
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Haemorrhagic transformation
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Antlcoagrﬂants vs controls

N = 23.547 patients, 22 u@ls
Unfractionated heparm“ LMWH, heparinoids, VKA, antithrombin.
Started within 14 d@ys

NEP: number oﬁ,‘%vents prevented

f@@eé OR (IC 95%) NEP/ 1000 | ¢
Under&eatment @QQ‘]J
R@Cr\l\;rrence brain ischaemia 0.76 (0.65 - 0.88) 94069&
F @Intracramal haemorrhage 2.52(1.92-3.30) & 9
@O'@ - Extracranial haemorrhage 2.99(2.24-3.99) @Q‘ob -9
\@©v - Deep venous thrombosis 0.21(0.15-0.29) b,v*\\\ 281
P>  Pulmonary embolism 0.60 (0.44—0.81) &%060 4
End of follow-up (> 1 month) ?\\“&\\
- Death 1.05 (0.98. (91 12) -
- Death or dependency 0.99 @@@3 - 1.04)
Méfa analysis: The Cochrane Library 2004
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Anticoagulants vs controls
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Anticoagu})a‘ﬁts vs. antiplatelets
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Association almcoagulant + antiplatelets

@ Brain ischaemia 7 Pulmona%oembollsm OHaemorrhagic stroke OSevere haemorrhage
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Cardio-embglic ischaemic stroke

7 trials, n = 4624 patients @@Q
Recurrent ischaemic strolge@"3% vs 4.9% , OR 0.68 (0.44 — 1.06), p = 0.09, NNT 53

Symptomatic 1ntracan4ﬁ(i haem : 2.5% vs 0.7%, OR 2.89 (1.19 — 7.01), p=0.02, NNH 55
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ESO 2008
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e Itis recommegd\éd that aspirin (160-325 mg loading dose) be
given WlthlI;@ﬂS h after ischaemic stroke (Class I, Level A)

o Itis recom‘fhended that if thrombolytic therapy is planned or
given, Ca‘spmn or other antithrombotic therapy should notbe | &
1n1t;a‘ted within 24 h (Class IV, GCP) 1
"Qq"e use of other antiplatelet agents (single or combined) is no#"

\Q‘recommended in the setting of acute ischaemic stroke (Q;lz'&ss

& 1III, Level C) 0o‘\°

¢ | Theadministration of glycoprotein-IIb-IIla 1nh1b1t6rs is not

&° recommended (Class I, Level A) V

« Early administration of unfractionated hepagffl (UFH), low
molecular weight heparin or heparinoids 1sofi’10t recommend-
ed for the treatment of patients with acufe ischaemic stroke

N4

(Class I, Level A) &
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When to start OA‘@ in cerebral ischaemia +
al;flal fibrillation ?

Recommendations ESO 2008! AHA/ASA 2006%, ACCP

’\(b. o . <
TIAea,f;nmor IS Immediately < 2 weeks &
N &
o’ \X@'Q
Q\@@Jiarg._;e infarct Wait 4 weeks Extra delgy‘fnot detailed)
% @
?\\
!Cerebrovasc Dis 2008;25:457-507; “Stroke 2006;37; 577&617
3Chest 2008 §
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= Secdndary prevention after cerebral ischaemia

@@ ~ What is proven effective ?
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Areas of certainty

B 6 e
Table 1. Strategies of Proven Benefit for Secondary Prevention of Strol(oebé\

B S & : :
Indication and Strategy &(\\ Key Trial or Meta-Analysis
<
Qo(‘ Study Results{
o @)
Routinej 050
)
Blood-pressure lowering @Q PROGRESS**: ACE inhibitor plus diuretic vs. placebo; prima-  RRR, 28.0%; ARR, 4.00 percentage points; NNT, 97
(& ry end point: total strokes
Cholesterol lowering (statin) 06' SPARCL*?: statin vs. placebo; primary end point: first stroke ~ RRR, 16.0%; ARR, 2.20 percentage points; NNT, 2@
Antiplatelet therapy (unless anticc:gﬁxlation indicated) *(\‘@
<
Aspirin (first-line therapy)‘{\\6 ATTC'***: aspirin vs. placebo; primary end points: nonfatal ~ RRR, 13.0%; ARR, 1.00 percentage pointsai@NT, 100§
\(\Q stroke, nonfatal M, and death from vascular causes Q{b{\
Clopidogrel ) \s CAPRIE™: clopidogrel vs. aspirin; primary end points: isch- RRR, 8.7%; ARR, 0.51 percentage@‘gmts; NNT, 196
((b« emic stroke, M1, and death from vascular causes Q}A@
Aspirin plusﬁipyndamole ESPS2%°: aspirin plus dipyridamole vs. aspirin; primaryend  RRR, 23.8%; ARR, 2.97 p&(é:\tage points; NNT, 74
N point: stroke 06\)
)
Symptomatig’ high-grade stenosis: carotid endarterectomy ~ NASCET"”: carotid endarterectomy plus medical treatment RRR, 65.0%; ARR,@? percentage points; NNT, 9
\?fb vs. medical treatment alone; primary end point: any ipsi- Q
‘b© lateral ischemic stroke 6lv~
N
ARl fibrillation @‘\40
Warfarin EAFT*®; warfarin vs. placebo; primary end point: all strokes RR,ORSQGG 0%; ARR, 8.0 percentage points; NNT, 12
Dabigatran RE-LY*®: dabigatran vs. warfarin; primary end points: stroke ‘\ﬁR 34.0%; ARR, 0.58 percentage points; NNT, 1729
and systemic embolism ?\\
Rivaroxaban ROCKET AF*°: rivaroxaban vs. warfarin; primary end p@ts RRR, 13.0%; ARR, 0.30 percentage points; NNT, 333
stroke and systemic embolism &
9
Apixaban ARISTOTLE*": apixaban vs. warfarin; primary e ints: RRR, 21.0%; ARR, 0.33 percentage points; NNT, 303
stroke and systemic embolism h
<)
\%
- - - = @© II I
Université [ N i rnserm
de LI lle Centre Hospitalier Régional )
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Areas0f uncertainty

R
&
N
N
&
00
Table 2. Controversial or Investigational S@\?\dary-Prevention Strategies.*
\ﬁ
Target @@Q Possible Strategy Comments
Early recurrent stroke Cegmbmed aspirin and clopidogrel for 90 days Increased risk with combination therapy vs. aspiringr
9 from stroke onset clopidogrel alone, but meta-analysis suggest&‘ﬁos
,@*‘” sible benefit of combination therapy after &YIA or
i~ minor stroke®*; POINT (NCT 00991029)-Eombination
v\\ therapy vs. aspirin, ongoing o\oQ
X
Carotid sten05|s(°\<‘® Carotid-artery stenting Higher risks of periprocedural stro ¢'5nd death with
e@“” stenting than with endar’tereg;’.%my,36 39 although
N risks similar with the two tﬁeatments among patients
& 70 years of age or young@r
k9 &
Ag\ﬁ-arch atheroma Antiplatelet therapy vs. anticoagulation Common cause of strgl& most effective treatment un-
D known; ARCH &b\"CTOO235248)‘“: aspirin plus clopid-
ogrel vs. warﬁ?m ongoing
Intracranial arterial stenosis  Intracranial stenting Higher ratqsc& stroke and death with intracranial stenting

than wWith aggressive medical therapy in one trial
(S\M/IMPRIS) “2 but other trials ongoing

Carotid dissection Antiplatelet therapy vs. anticoagulation Qﬁﬁ'mal treatment unclear; CADISS (NCT00238667):
'@\ aspirin vs. warfarin, ongoing

Patent foramen ovale Percutaneous closure device vs. medical ther @gﬁ No benefit observed with percutaneous closure in
K3 CLOSURE I*%; other trials ongoing
P
WP YT Liuc Centre Hospitalier Régional -

From Davis and Donnan, NEJM 2012 Universitaire de Lille b
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“Aspirin

RS
- 13% RRR foginajor ischemic events after
non—selec@eﬁ? TIA or ischemic stroke!

. Incide&%\ of GI-bleedings: dose-dependent

. N%«iﬁfference of efficacy with the daily dose
@@7’160 mg / 160 — 325 / >500 mg)

IATT collaboration, 2002; 2Algra et al, 1996.
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Othel;éﬁ%tiplatelet agents

. Clopldogre}@ and combination of aspirin plus dlpyrldamole2
are supeg;sf‘f)r to aspirin, but with very small absolute beneﬁts @\«\

: Comp‘arlson of aspirin plus dipyridamole with clopldoogfel
sqmlar outcomes 1n the two treatment groups. 3 o°

(\
,00

*N o benefit, and increased hemorrhagic risks, with ﬁie combined
\@@v use of clopidogrel and aspirin as compared Wltéh> aopldogrel

r19
alone* or aspirin alone” for long-term secon(lai"y prevention after

stroke. &

&

&
ICAPRIE, 1996; 2Algra et al, 2006; *Sacco et al, 2008; *Diener et @é%m >Bhatt et al, 2006.
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= Secdndary prevention after cerebral ischaemia
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Oral“anticoagulation

Q
4@

Vitamin K antagonists for secgsﬁ?ldary prevention in atrial fibrillation.
o
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Oral antlcoagulatlon
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d
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- Vitamin K ant/aﬁimists for cardio-embolic stroke.

& O
\@

. VKA are also more effective than aspirin alone or combgqﬁatlon

agplrm plus clopidogrel ,\\of
ASplI’lIl on top of VKAs does not provide any add@‘fonal benefit
&
0@@ and increases the bleeding risk éec
v ()
»
e"’{&&
té\é
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Antitﬁ‘i‘ombotic agents

N
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KQQ ° ° °
- Vitamin K antagonists for non cardio-embolic stroke.

o &
@C\ 6{\‘\0

N

\Q’ Q

. VKA are not more effective than aspirin to reduce the rmﬁ of

rgém“rent stroke after non cardioembolic strokes and acré
@%ssomated with an increased bleeding risk. ' &

IMohr et al, 2001; 2SPIRIT, 1997 &
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New Orajp@hntlcoagulant

Nt:‘&ﬂ(?(evenu} Warfarin (events)

RR(95%C)  p o

RE-LY™* <’1‘\1\3# 6076 199/6022 L ' 0-66 (0-53-0-82) gch%m
ROCKET AFst ,@* 269/7081 3067090 . 0-88 (075103 geQG 12
ARISTOTLE'S v\\o@ 2129120 265/9081 . 0.-80 (0-67-0- 3% 0.012
ENGAGE AF-TIMI 4845 296/7035 337/7036 —l— 0-88 (0 ?33 02) 010
Combined (rand 91129312  1107/29229 0-81 &?3-1}911 <0.0001
& 3&\ —%— ,\\&
N |
N 1.0 S 20
@O Favours NOAC Favnurswarfgq‘h
@?‘

Xore 1: Stroke or systemic embolic events

ata are /M, unless otherwise indicated. Heterogeneity: ’=47 %; p=0-13. NOAC=new oral anticoagulant. RR=risk mtln éﬁc\ablgatmn 150 myg twice daily. fRivaroxaban
20 mg once daily. $Apixaban 5 mg twice daily. §Edoxaban 60 mg once daily. &
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New Orajp@hntlcoagulant

Pooled NOAC F%qhdwarhrin
(events) Q{éuentr.}

RR (25% C1) p

v

Efficacy 6
Ischasmic stroke &ha/ "3&32 72412930
1@@"?9292 263129271
Myocardialinfarction (329282 43229211
All-cause mortality & v 2022/29252  2245/29221

Safety &

Intra-:ran-alhin?mrl'nage 204/29287 425/292111
Eastn:uré_t) nal bleeding  751/29287 59129211

Haemarrhagic stroke

b.
- 092 (0-83-102) 6:\90
0-49 (0-38-0-64). C,Q{D 0001

P

<
— O 0-97 (0781 Qgpf‘ 077
_@

L (X
0-90 |_U-E§oh-95] 0-0003
)

)

—&— gﬁ (039-0.58)  <0-0001
—6— ‘OQKOI-.E 5{1-01-1.55) 0-043

| | |
@\?g; 02 05 1 \;9\\ 2
b ’
S — —&
Favours MOAL Fav@g@ swarfarin
2
Figure 2: Secondary efficacy and safety outcomes @‘5\\

Data are n/N, unless otherwise indicated. Heterogeneity: ischaemic stroke I*=32%, p=0-22; haemorrhagic 5unk9§ 34%, p=021; myocardial infarction F=48%,
p=0-13; all-cause mortality I'=0%, p=0-81; intracranial haemorrhage I°=32%, p=0-22; gastrointestinal bleedjngl‘ 74%, p=0-009. NOAC=new oral anticoagulant.

RR=risk ratio.
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New Orajp@hntlcoagulant

MOAC {w&m Warfarin (events) RR {95% CI) P
0 \v
RE-LY=* 758076 357/6022 e 0.94 (0-82-1.07) @4
ROCKETAF5 S 386/7125 P — 103(0.90-1:18), o7z
ARISTOTLE \\@ 327/9088 462/9052 —— | 071(0-61-0 g@i‘ <0-0001
ENGAGE AF-TIMI 45%«. Y gaa012 557/7012 B 0-80(0- ?@‘ga 0.0002
Combined {randomi 1541/29287 180229211 el 0-B6 |@‘}3-1 00) 0-06
il s ol &
N S
$\ 10 Q*Oé 2-0
@O Favours NOAC Favaurs warfaLiﬁo
‘?~ S
g\g}’?} Major bleeding &
are n/N, unless otherwise indicated. Heterogeneity: '=83%; p=0-001. NOAC=new oral anticoagulant. RR=risk mtl% ﬁahlgntran 150 mg twice daily.
tRivaroxaban 20 mg once daily. $Apixaban § mg twice daily. §Edoxaban 60 mg once daily. ‘.\@
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Ag;rfél fibrillation

=
< 12% & N\
2 S
= P oc\’c}
= High-risk A@QK = Qral anticoagulation (Vitamin K antagonist with
= % target INR 2-3, or new OAC) N
= o &
g 49, K r‘e& \}550 /
0 / ’«\@(\\ @(\\o \

§ /P & ¢ 2 o
> sMedium-risk " Oral anticoagulation (Vitamin K antaggfiist with
~ @v\% target INR 2-3, or new OAC) &
S = or aspirin 325 mg / day &

Q J
c)(@?]i()/ K x'vg\ /

0 Q-
% / &Q’Qe \
=
9 = Aspirin 325 mg / day
<P =¥ <
= Low-risk = Orno treatment  «°
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4 Comparison: antiplatelet drugs versus anticoagulations; outcome: dead or disabled

st nticosgulati Peto OR Weight  Peto OR
Study no M {95°C1 Finad) % (35%C1 Fiatnd)
Only 1 trial (CADISS) st%‘ped
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Preventlo of DVT and PE

%
:\
'b

N = 740 patients, 6 trl%ls(\

Les DVT OR = 0. sga(o 56 —0.79)

No effect on deéiﬁl

Universite
de Lille

@
Reviavr, Low-10, “welght hapanns or hagannokis versus standard untractionated heparn for acute ixchaemic stroke >
Comparison 01 L, eparincid versus standerd undractionated Fepann i scue schasmic stroke .\Q
Outcome o venous thrombosis during scheduled trestmend pericd {:\Q\
(2

Study @ LA or heperinard Standard UFH Peta OR Peic OR Qﬂo
or aub- ch{{? Al iy 9% Q1 95% CI (\\e

%‘mu rersus slondard unfractionated heparin Q(b
Tur 4745 13742 —-— 0.25 [0.08, 0.72) &

jekema 1308 5/56 6/26 L 0.30 [0.08, L.17] QO

mas 1994 13/09 17/90 - - 0.74 10.24, L.61) @4

((\ Hag=iuten 1592 197118 /27 — - 0.84 (0.27, 2.58) QS
Subtoted (85% 1) 308 1e5 ol 0.52 [0.31, 0.86] ;&\O
Totw! everts 41 (LMAM or repannod ), &1 (Standard UF M) b\)o
Tast for hetercgenety. OV =398, di=3(P=027),F =24 2% o)
Tast for overal affect Z= 283 (P =001) e’Q&
<
02 LA varsue standard unfractenstad hegarin (\\\
Milborn 1558 147106 24106 e 0.53 [0.2 ?7 06]
Subtotal (35% C1) 108 106 it 0.53 lozés .06)
Total avarts 14 (LMAK of repanindid), 24 (Standserd UFH)
Test tor heterogenety: not spplcable 6
Tast for overal sffect Z=1.79 (P = 0.07) &
x9
Toted (95% 1) 414 291 it .\6&.52 [0.35, 0.79]
Torsd @vents: S5 (LMAH o repaninoid), 65 (Standsed LUFH) \\ﬂ
Test for heterogenety: CHi' =390 di=4(P=041) F=0% e
Tast for overal affect L~ 310(P -0002) <
2>
01 02 05 1 2 X 10
LA hep'ord beler UFH %
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Cerebral hzwmorrhage under
antlc(mgulant therapy
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. In(;]dence @Q m Predictors
— 0.3%, @60 6% / year m Age > 75 years &
+ Oftep Teads to death = High BP &
= INR >4-5 &
) F‘e%tart AC? = Previous stroke 040*\\
\@@@ = Combination \zyﬁth aspirin
& = Lobar ICH@Q’
rLQNQ’@ = White m%ltter changes
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Cerebral hae’morrhage under
antlcgagulant therapy

O(\

— AHA /ASA re@ﬁmmendatlons (Stroke 2011)
— For patlelgﬁ who develop ICH, SAH, or SDH, it is &

©
N

reasonab”fe to discontinue all antlcoagulants and o8

antipkatelets during the acute period for at least 1 to 2&

weeks and reverse any warfarin effect with fresh fmzen

sﬁlasma or prothrombin complex concentrate angl?Vltamln
& K immediately (Class Ila; Level of EV1denc§ B).

— Protamine sulfate should be used to rever&é heparin-
associated ICH, with the dose dependn;rg on the time from
cessation of heparin (Class [; Level of Evidence B). (New
recommendation) O,@\é
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Cerebral 1schaemr21 under anticoagulant

“therapy
- Proximal occlusion | No Proximal occlusion
: -
a ,bé
INR < 1.7 i.v. rtPA + i.v. rtPA alone
& thrombectomy
&e Q‘°b°
Q N
Wﬁ >1.7 Thrombectomy Conservghve
alone manggement
e%é&o
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Cerebral ischaemia under antiplatelet
6sqﬁ<<@cherapy
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* For patiexftg who have an 1schemic stroke while taking &
aspiringthere is no evidence that increasing the dose of
aspirini provides additional benefit. Although alternative
awplatelet agents are often considered, no single’agent

Or combination has been studied in patients who have
+ had an event while receiving aspirin (' Clasg&ﬁa; Level of

o )
s Evidence C). &
»
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Take home message

i \QQ
@o

* At the acute 6s%lfage of cerebral ischaemia

— aspirin aléne or combined with clopidogrel for a short .
perlod@cf)f time, should be given, immediately or after 24 °

hoLgfs In case of thrombolytic therapy & o
&
— ﬁveparm provides no benefit &
§ QQ@%"&
- In secondary stroke prevention =
s — Aspirin, or clopidogrel, or the a85061at10n®a‘§p1r1n plus

dipyridamole in indicated except in AF S

— In AF patients should receive OAC &Vlth a new one when
possible, otherwise with a VKA @ﬁa a target INR 2-3
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