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Antithrombotic Therapy in Acute Ischemic Stroke

Joon-Tae Kim, MD, PhD

Department of Neurology, Chonnam National University Hospital
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Aspirinvscontrol

Non-cardioembolic Stroke or TIA

= Antiplatelets

Aspirin RR of stroke, MI death
s s .. of stroke, MI, or dea
Combination aspirin+ER-DP about 22%

Clopidogrel

Combination aspirin+clopidogrel

Figure. fantipl orvascular

Within 7 11015 of a minor ischemic stroke or TIA death (major vascular events)
{-#90/days '
LOE B. Based on the CHANCE trial
when continued for 2-3 years, I1cr=z555 = rlai of
hemorrha

LOEA. Based on the CHARISMA, MATCH trial Hankey GJ, Lancet Neurol 2010
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2014 AHA/ASA guidelines

= Resistance or nonresponsiveness of antiplatelet agents
= Patients who have a stroke while undergoing therapy
= Combination of OAC and antiplatelets

= non-responders to aspirin and clopidogrel

¥ Intuitive to switch to an alternative
therapy or add a second drug

The cause of the differential patient response to platelet function test
: multifactorial, related to comorbid conditions such as DM, genetic
factor, and concomitant drug use...

Clinical Outcomes Using a Platelet Function-Guided
Approach for Secondary Prevention in Patients With
Ischemic Stroke or Transient Ischemic Attack

Jeremiah P. Depta. MD: Jeffrey Fowler, DO: Eric Novak, MS: Irene Katzan, MD. MS:
Suzanne Bakdash, MD, MPH: Kandice Kottke-Marchant, MD, PhD: Deepak L. Bhatt, MD, MPH

v Modifying antiplatelet therapy after platelet function testing may be
associated with i) o d=zieq), ola=ding, o igeilzupie 2yt compared
with patients without any antiplatelet therapy modification.

v Increasing antiplatelet therapy in patients with aspirin and/or clopidogrel
NONresponse was rlot zigsocizte e yien uaeear o 2y similar eliiezl
ourcorr=;as in those without modification of their antiplatelet regimen
but rather was associated with higher event rates.

¥' The results do not provide support for testing, as the strategy of

antiplatelet therapy modification was not associated with any evidence of
better outcomes.

= non-responders to aspirin and clopidogrel

LTA S pmoliL ADP. L7A 20 pmoliL ADP

High on-treatment platelet reactivity is associated with
atherothrombotic events after PCI

Breet NJ et al. JAMA 2010

ORIGINAL ARTIGLE

Bedside Monitoring to Adjust Antiplatelet
Therapy for Coronary Stenting

A primany nd poins

Platelet-function monitoring with adjustment
of antiplatelet therapy as needed before and

after stent implantation

, as compared
with a conventional treatment strategy without
measurement of the effect of antiplatelet
drugs.

... do not support the routine use of platelet-
function testing in patients undergoing
coronary stenting.

ARU <550 IU  ARU =550 IU
ARU on day 5
ARU <550 IU 263 (90.4%) 39 (67.2%) 302(86.5%)
ARU =550 1U 28 (9.6%) 19 (32.8%) 47 (13.5%)
291 (83.4%) 58 (16.6%) 349

75-mg Clopidogrel

Period 1

Definition = 230 PRU Responder Nonresponder Total

Period 2 Responder 164 (78.1)
Nonresponder 30 (14.3) 46 (21.9)
Total 163 (77.6) 47224) 210 (100)
Kappa = 0.544

Period 1

Definition = 208 PRU

Responder

Nonresponder

Total

Period2  Responder
Nonresponder
Total

Kappa = 0.488

LiBHAIZInFEES| 2016E % H35R} 7|

e}

122 (58.1)

143 (68.1)

67 (31.9)

147 (70.0)
63 (30.0)
210 (100)

Kim JT, Stroke 2015
Hochholer W, JACC 2014
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Grighnalinvestigation

Association Between CYP2C19 Loss-of- Function Allele Status
and Efficacy of Clopidogrel for Risk Reduction Among
Patients With Minor Stroke or Transient Ischemic Attack

Viong Wang, MO, PO Xngan Zha0, MO, PRD: A Lin, MO, PhD; Hao L, PR . Catbone Johnstn. WD, PO
Wang. MO, 1.

Biological antiplatelet resistance; increased rates of
v The use of A+C compared with A vascular events _ from observational study
alone reduced the risk of a new
stroke only in the subgroup of . . T .
patients who'were Hiok carriarsiof Platelet funct_lon guided modification; no evidence _ from
the : RCT, observational study

v" These findings support a role of
CYP2C19 genotype in the efficacy of
NS ? Lack of evidence; design, small size

? Different strategies; addition, change, timing...

Wang Y, JAMA 2016 e-pub

= Prior aspirin (antiplatelet) users

¥ There is no evidence that of aspirin provides
additional benefit.

Less severe stroke in LAA v Although alternative antiplatelet agents are often considered,

Batterfanictional GUtcome single agent or combination in patients

who have had an event while receiving aspirin (Class Ilb; LOE C)

2014 AHA/ASA guidelines

More bleeding after IV tPA

Park JM, Ann Neurol 2016
Xian Y, JAMA Neurol 2016

‘Composite of stroke, myocardial infarction, and vascular death
g

Detailed antiplatelet regimes after ischemic stroke

MA group 212 (18.1%) Aspirin mono 212

0
Fotowss e (Oays)

s ' SAgroup 246 (21.0%) Clopidogrel mono 198 (80.5%)
"

Cilostazol mono 24 (9.8%)
" Aspiin Other monot 11 (4.5%)

Cumulative Incidence, %

" Clopidogrel Non-aspirin combi 13 (5.2%)

AA group 714 (60.9%) Asp+Clop combi 622 (87.1%)
Log-rank P<001 y i Asp+Cilo combi 75 (10.5%)
H i H

Years oo e Oar) 1 Asp+other combi 17 (2.4%)
[No. at risk i el

[Aspirin 1500 1052 453 293 152
Clopidogrel 384 301 159 91

o 713

LCHINSEeIoTEd dinsialternative
clouielgdraligieiicjor) ;

Kim JT, Stroke 2016 (Supplement)
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Essen Stroke Risk scores and antiplatelet strategies
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1 2 3 4

Essen stroke Risk Scores
0 5 6ormore

4250% | 30 2060% | 2020% | 1670% | 1640%

19.00% | 174 1970% | 1700% | 2580%  23.70%

38:50% 5570% | 6280% | 57.40% | 59.90%

Clopidogral s ASP
e =0

CRCS-5, unpublished data

HR (95°% C1)
Wartarin monotherapy 1 [Reference] Wartarin monotherapy
Aspiin monothera 093 (088-098) Aspiin monotherapy
Clopidogrel monotherapy 1.06(087-129) Clopidogeel monotherapy
Aspirn + clopidogre 166 (1.34204) Aspirin + clopidogrel
1.83(1.72:1.96) artarin 127 (1.14-1.40)
308(232391) a 070(035-1.40)
370 (289-4.76) y 145 (084-2.52)

10

Hazard Ratio (95% CI) Hazard Ratio (95% C)

Hazard ratios (HRs) for the risk of nonfatal (n 5 rd ratios (HRs) for k of nonfatal (n

and fatal (n=1381) bl associated wi u 37) ischemic stroke associated wi he use of
warfarin, aspirin, clopidogrel, and combinations of these rin, aspirin, clopidogrel, and combinations of these
drugs.

Risk of major bleeding
; substantially increased with combination therapy

- No additional effects for prevention
in combination therapy

Hansen ML, Arch Intern Med 2010

= MI/ICAS+AF

Probabilty of Death

0 H H H H
Years after Randomization

Asp vs warfarin in ICAS

No. at Risk

B Major hemorrhage

P-00

Probability of Primary End Point

Probability of Major Hemorrhage

ears after Randomization

196

= Combination of OAC + antiplatelet in AF patients

CAD + AFin AIS
ICAS + AF in AIS
CAS/PCI + AF in AIS

Shireman et al. 8131 1963 1.3% vs 1.9%
Flaker et al. 3172 481 2.3% vs 3.9%
Hart et al. 1780 1756 0.05% vs 1.2%

Risk of major bleeding
; substantially increased with combination

= MI/ICAS+AF

Asp vs warfarin in M

No obvious rationale for adding aspirin to warfarin in CAD
patients with AF, unless they have a coronary stent

Risk ratio (95% CI)

Placebo/no therapy*+ 036 (0:26-051)

Aspirin+clopidogrel” 0.69(057-0.85)

Aspirin¥4 062 (0.48-0.82)

Ximelagatran' 0.98 (0.70-1.25)
Dabigatran 110 mg’ 110 (0:90-135)

Dabigatran 150 mg’ — 152 (1:22-1.89)

T T T T
07 10 15 20

Favours warfarin Favours other drug

Risk ratio

Figure 3: Indirect comparisons of the relative effects of placebo or no therapy, antiplatelet regimens (aspirin
il and

and clopidogrel, and aspirin alone), and regiment when
compared with warfarin, in reducing the risk of stroke and systemic embolism among patients with atrial
fibrillation in dlinical trials

Hankey GJ, Lancet Neurol 2010
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Symptomatic ICAS + AF in AIS

Asp + warfarin
Asp + Clop
Asp + Clop + warfarin

Warfarin
$

nvs aspirin + clopidogrel (or cilostazol)
Progressive/new/edema

Cilostazol combined with asprinprevents early

n (+ Clopidogrel) ly in acute stage ? '/;Te:dotal i o e
o a

. . . Small sample eioorel Ehis

Risk of major bleeding 2 Rl oot s e

; substantially increased with combination therapy neonclusive A et o™

- No additional effects for pre
in combination therapy

= CHANCE trial Radiological outcomes

Early recurrent stroke New ischemic lesions
Early deterioration (new + progression?)

Dual Antiplatelet Therapy With Clopidogrel and Aspirin in

= POINT trial Symptomatic Carotid Stenosis Evaluated Using Doppler Embolic

Signal Detection
i

Early deterioration (new + progression) 1

Clopidogrel plus aspirin versus aspirin alone for reducing
embolisation in patients with acute symptomatic cerebral or
carotid artery stenosis (CLAIR study): a randomised, open-
label, blinded-endpoint trial

= Radiological outco Radiological outcomes

New ischemic lesions New ischemic lesions

Recurrent Ischemic Lesions After Acute Atherothrombotic Stroke
Clopidogrel Pus Aspirin Versus Aspiin Alone

Clopidogrel Pus Aspiin AR or OR (85% C)
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= Other or New antiplatelets

Cilostazol
Triflusal

Ticagrelor

Drug Clopidogrel

Ticagrelor

Q

Drug Class

Prodrug

Mechanism of Actic®/oPidogre!
Absorption

Metabolism

Elimination
Half-life

Dosage Form
Daily Maintenance |

L
1* cYPaso.
mediated
oxidation

= Guideline

Pros

198

No (active drug)
Pmsuglcl Ticagrelor nhibition of P2Y,,
or
urs (ticagrelor), 2.5
e metabolite)

No biotransformation required
(P3A4)

feces 58%

icagrelor); ~9 hours
Esterase abolite)
hydrolysis Platelet
~

of compound ets

|

edaily

~ Sngecvpaso. 7
mediated oxidation
—F
2™ CYP450-
mediated
oxidation

Cons

Erercise Coagulation Platelet

Stress activation

Arterial v
Lumen Adrenaline

Collagen
Tb/ma
(il Fibrinogen

Fibrinogen
Receptors

Fibrinogen
Cross-linking

Endothelium

ADHESION ACTIVATION AGGREGATION

ORIGINAL ARTICLI

Ticagrelor versus Aspirin in Acute Stroke
or Transient Ischemic Attack

A Primary End Point: Stroke, Myocardial Infarction, or Deat

]
|
4

B tschemic Stroke
o

No.of  No.with
Pationts  Event

Cumulative Probabi

No. st Risk

Johnston SC, NEJM 2016

Cardioembolic St

= Non-valvular AF

Dabigatran
Apixaban

[NDEELEN]
Edoxaban

Warfa
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Cardioembolic Stroke

CHADS,

CHA,DS,-VASC

G Prevalence Strokerateat1year, Prevalence Stroke rateat1year,
Congestive heart fai *) % (95%Cl) ) (95%0)
= Non-valvular AF Hypertension 0 17%(15-19) 8 0.8% (06-10)
AgeazSyears 1 [a7% @451 ]
Diabetes mellitus s
2 2 73% (69-7:8)
Stroke, transient ischaemic attack, or thromboembolism o
Dabigatran ; = S - . = 3 15 155% (146-163) 23
; Leading opinion Maximum score - e
Apixaban CHA,DS,VASC - SRS
Rib b The king is dead (warfarin): direct thrombin and factor Congestive heart failure/LV dysfunction < 137R(169-29) 12
1baroxaban Xa inhibitors: the next Diadochian War? Wypeinon GG 22:4% (14/6-343) oL Az
_— 7 2 21.5% (18.7-24.6)
Edoxaban Hans-Christoph Diener'*, John Eikelboon’, Christopher B. Granger’, and Age:75years g R
Werner Hacke* Diabetes mellitus 04 22:4% (16:3-308)
9 01 23.6% (10-6-52-6;

Stroke, transient ischaemic attack, or thromboembolism
Warfari v case (previous M1, P X
Warfar Vascular disease (previous M1, PAD, or aortic plaque) All patients in ths stucly were discharged from a hospital in Denmark b

Age 6574 years 1997 and 2006 with non-valvular atrial ibrillation, were not anticoagulated, and
Sex category (female sex were followed up for 1 year. CHA,DS,-VASc scores: 0=no antithrombotic therapy
1

Maximum score
antiplatelet therapy recommended (preferably oral anticoagulation). z2=oral

WV-leftventricular. Mi=myocardial infarction. PAD=peripheral artery( | 2nticoagulation recommended

Olesen JB, BMJ 2011
Hankey GJ, Lancet Neurol 2014

Efficacy outcomes of stroke or systemic embolism (A), ischemic stroke (B), myocardial infarction (C), and
all-cause mortality (D) for the standard-dose itamin K ist (VKA) oral anti (NOACs)
vs VKAs. Cl indicates confidence interval; and OR, odds ratio.

Dabigatran etexilate Apixaban Rivaroxaban G ° o menn
Coagulation target Thrombin Factor Xa FactorXa
Prodrug Yes No No
Bioavailability 6% 60% 66

Plasma protein binding 35 8 95

Dosingin atrial 110 mgtwiceadayor 5 mgtwiceaday

fibrillation 150 mg twice a day

Onset of action 4h 3-4h

Duration of peak 34h 254h

plasma concentration

Half life* 7-11h

Renal clearance 25% 66% (half unchanged, half
inactive metabolites)

Routine monitoring N No

Drug interactions P-gly P-glycoprots P inhibitorst
inhibitorst inhibitorst; CYP3A4# CYPIA4H

“In patients with normal renal function. 1P-glycoprotein inhibitors include azole antifungals (eg ketoconazole
itraconazole. voriconazole, posaconazole) and protease inhibitors (eg. ritonavir) $Cytochrome p4so isoenzyme
hib ude azole antifungals, p (eg. atazanavir), and macrolide antibiotics (eg. lrithromycin)

Table3. f new oral

Kang-Ling Wang etal.

American
" Heart
Alberts MJ, Lancet Neurol 2014 Assockation: o Inc. Al

JAMA Internal Medicine | Original nvestigation
Stroke, Bleeding, and Mortality Risks in Elderly Medicare
Beneficiaries Treated With Dabigatran or Rivaroxaban
for Nonvalvular Atrial Fibrillation
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