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• I have no relevant financial relationships to 
disclose.

• My talk will include off -label discussion.DIS CLO S URE



O b je c t ive s
1. Dis c us s  me c hanis ms  o f ac tion, dos age s , and  

o the r c ha rac te ris tic s  o f antip la te le t 
me d ic a tions  us e d  fo r s e c ondary s troke  
p re ve ntion.

2 . As s e s s  the  p lac e  in the rapy o f antip la te le t 
me d ic a tio ns  and  dua l antip la te le t the rapy 
(DAPT).



Me c ha n is m s  o f Ac t io n

COX1 = cyclooxygenase -1; AMP = ade no s ine  mo no pho s pha te ; c AMP = c yc lic  AMP; PDE = pho s pho d ie s te ras e ; ADP = ade no s ine  d ipho s pha te ;
CYP2 C19  = c yto c hro me  P4 5 0  2 C19

1. Ind ras wari F, e t a l. Practical Neurology (US) . 2022;21(1):34 -39.



Dosing
• Loading dose: 160 -325 mg by mouth once
• Maintenance dose: 50 -325 mg by mouth once daily

Adverse Effects
• Bleeding
• Ga s tro inte s t ina l e ffe c ts  (e .g ., ulc e rs , dys pe ps ia , pe p tic  ulc e r d is e as e , he mo rrhage )
• Hype rs e ns itivity re ac tio ns

Other Considerations
• Take  with fo o d  o r a  full g la s s  o f wa te r
• Avo id  us e  in s e ve re  he pa tic  impa irme nt

As p irin

2 . As p irin [p re s c rib ing  info rma tion]. Nove mbe r 2 0 2 3 .



Dosing
• No loading dose
• Aspirin 25 mg/dipyridamole ER 200 mg by mouth twice daily

Adverse Effects
• Most common (>1%): he a d a c he , abdo mina l pa in, dys pe ps ia , naus e a , d ia rrhe a , 

vo miting , he mo rrhage

Other Considerations
• Us e  with c autio n in pa tie nts  with hypo te ns io n, uns tab le  ang ina , and / o r re c e nt 

myo c ard ia l infa rc tio n
• Avo id  us e  if GFR < 10  mL/ minute  o r s e ve re  he pa tic  impa irme nt

Dip yrid a m o le  + As p irin

3 . As p irin/ d ipyridamole  ER [p re s c rib ing  info rma tion]. De c e mbe r 2 0 2 3 .

ER = e xte nde d  re le as e ; GFR = g lo me rula r filtra tio n ra te



Dosing
• Loading dose: 300 -600 mg by mouth once
• Maintenance dose: 75 mg by mouth once daily

Adverse Effects
• Most common (1 -10%): major or minor hemorrhage
• Thrombotic thrombocytopenic purpura
• Hypersensitivity reactions

Other Considerations
• Avoid or minimize consumption of grapefruit juice

Clo p id o g re l

4 . Clop idog re l [p re s c rib ing  info rma tion]. May 2 0 2 4 .



Dosing
• Loading dose: 180 mg once by mouth once
• Maintenance dose: 90 mg by mouth twice daily

Adverse Effects
• Most common (>1%): d ys p ne a , g o ut , ECG a b no rma lit ie s  (e .g ., ve ntric ula r paus e  and  

b radyarrhythmias ), naus e a , he mo rrhage , d izzine s s , inc re as e d  s e rum c re a tinine
• Thro mbo tic  thro mbo c yto pe nic  purpura

Other Considerations
• Co ntra ind ic a te d  if his to ry o f intrac rania l he mo rrhage  (boxed warning)
• Avo id  us e  in s e ve re  he pa tic  impa irme nt

Tic a g re lo r

5 . Tic ag re lo r [p re s c rib ing  info rma tion]. July 2 0 2 0 .



Dosing (off -label)
• No loading dose
• 100 mg by mouth twice daily on an empty stomach

Adverse Effects
• Most common (>10%): headache, diarrhea, abnormal stools, infection, rhinitis
• Ca rd io va s c ula r e ffe c ts  (e .g ., tac hyc a rd ia , pa lp ita tio ns , tac hyarrhythmia , hypo te ns io n)
• He ma to lo g ic  e ffe c ts  (e .g ., thro mbo c yto pe nia , le uko pe nia )

Other Considerations
• Only FDA-appro ve d  ind ic a tio n is  inte rmitte nt c laud ic a tio n 
• Co ntra ind ic a te d  in he a rt fa ilure  (b o xe d  wa rning )
• Do s e  ad jus tme nt ne e de d  if re gula r c o ns umptio n o f g rape fruit juic e

C ilo s t a z o l

6 . Cilo s tazo l [p re s c rib ing  info rma tion]. April 2 0 2 4 .

FDA = Fo o d  and  Drug  Adminis tra tio n



Dru g -Drug  In t e ra c t io ns
Antiplatelet Metabolism/Transport Effects Select Drug Interactions

Aspirin +/ -
dipyridamole 2,3

• Aspirin: minor CYP2C9 substrate
• Dipyridamole: none known

• Avoid use of other NSAIDs if 
possible

Clopidogrel 4 • Major CYP2C19 substrate
• Minor CYP3A4 substrate
• Inhibitor of BCRP/ABCG2, CYP2B6 

(weak), CYP2C8 (moderate)

• Avoid use with omeprazole and 
esomeprazole

• Avoid use with strong CYP2C19 
inhibitors and inducers if possible

Ticagrelor 5 • Major CYP3A4 substrate
• Inhibitor of BCRP/ABCG2

• Avoid use with strong CYP3A4 
inducers and inhibitors

• Limit lovastatin and simvastatin to 
40 mg/day, aspirin to 100 mg/day

Cilostazol 6 • Major CYP2C19 and CYP3A4 substrate
• Minor CYP1A2 and CYP2D6 substrate
• Weak inhibitor of CYP3A4

• Decrease dose to 50 mg twice 
daily when used with omeprazole, 
moderate CYP2C19 inhibitors, and 
moderate or strong CYP3A4 
inhibitors

BCRP/ABCG2 = breast cancer resistance protein/ATP -binding cassette G2 transporter 

2. Aspirin [prescribing information]. November 2023.
3. Aspirin/dipyridamole ER [prescribing information]. December 2023.
4. Clopidogrel [prescribing information]. May 2024.

5. Ticagrelor [prescribing information]. July 2020.
6. Cilostazol [prescribing information]. April 2024.



Gu id e line  Re c o m m e nd a t io ns 7: 
S ho rt -Te rm  DAP T

DAPT = dual antiplatelet therapy; NIHSS = National Institutes of Health Stroke Scale; TIA = transient ischemic attack

As p irin + Clo p ido gre l

• Fo r 2 1-9 0  days  a fte r re c e nt (< 7  days , ide a lly < 12 -2 4  ho urs ) mino r no nc a rd io e mbo lic
is c he mic  s tro ke  (NIHSS s c o re  < 3 ) o r high-ris k TIA (ABCD2 s c o re  > 4 )

• Fo r up  to  9 0  days  a fte r re c e nt (< 3 0  days ) s tro ke  o r TIA c aus e d  by 70 -9 9 % s te no s is  
o f ma jo r intrac rania l a rte ry

As p irin + Tic ag re lo r

• Ma y b e  c o ns id e re d  fo r up  to  3 0  days  a fte r re c e nt (< 2 4  ho urs ) mino r-to -mo de ra te  
s tro ke  (NIHSS s c o re  < 5 ), high-ris k TIA (ABCD2 s c o re  > 6 ), o r s ympto matic  > 3 0 % 
s te no s is  o f intrac rania l o r e xtrac rania l a rte ry tha t c o uld  ac c o unt fo r the  e ve nt

• Mig ht  b e  c o ns id e re d  fo r 3 0  days  a fte r re c e nt (< 2 4  ho urs ) mino r s tro ke  o r high-ris k 
TIA and  c o nc o mitant ip s ila te ra l >3 0 % s te no s is  o f a  ma jo r intrac rania l a rte ry

7. Kle indo rfe r DO, e t a l. Stroke . 2021;52(7):e364 -e467. 



DAP T Clin ic a l Tria ls

HR = hazard ratio; CI = confidence interval

Trial Study Population Interventions Outcomes
CHANCE8

N = 5,170

• Minor ischemic stroke 
(NIHSS score < 3) or
high -risk TIA (ABCD2

score > 4)
• Within 24 hours of 

symptom onset

90 -day regimen of either:
• Clopidogrel ( 300 mg x1 , then 

75 mg daily) + aspirin (for 21 
days)

• Placebo + aspirin 

Aspirin dosing: 75 -300 mg x1, 
then 75 mg daily

• Stroke: 8.2% vs. 11.7% (HR 0.68; 
95% CI 0.57 -0.81; P < 0.001 )

• Moderate or severe 
hemorrhage: 0.3% vs. 0.3%     
(P = 0.73)

POINT9

N = 4,881

• Minor ischemic stroke 
(NIHSS score < 3) or
high -risk TIA (ABCD2

score > 4)
• Within 12 hours of 

symptom onset

90 -day regimen of either:
• Clopidogrel ( 600 mg x1 , then 

75 mg daily) + aspirin
• Placebo + aspirin 

Aspirin dosing: 50 -325 mg daily

• Major ischemic events: 5.0% vs. 
6.5% (HR 0.75; 95% CI 0.59 -
0.95; P = 0.02 )

• Major hemorrhage: 0.9% vs. 
0.4% (HR 2.32; 95% CI 1.10-
4.87; P = 0.02 )

8. Wang Y, et al. N Engl J Med. 2013;369(1):11-9. 
9. Johnston SC, et al. N Engl J Med. 2018;379(3):215 -225.



DAP T Clin ic a l Tria ls  (c o n t .)

10. Chimowitz MI, e t a l. N Engl J Med. 2011;365(11):993-1003. 
11. Kasner SE, et al. Circulation . 2006;113(4):555 -63. 
12. Johnston SC, et al. N Engl J Med. 2020;383(3):207 -217.

Trial Study Population Interventions Outcomes
SAMMPRIS10

N = 451

• Stroke or TIA caused by 70 -
99% stenosis of major 
intracranial artery

• Within 30 days of symptom 
onset

• Aspirin (325 mg daily) + 
clopidogre l (75 mg daily 
for 90 days) + 
management of risk 
factors alone vs. addition 
of percutaneous 
transluminal angioplasty 
and stenting

• Stroke or death within 1 -
year: 12.2% vs. 20.0%

• In a previous trial, 
recurrent stroke risk at 1 -
year with aspirin alone was 
~23%11

THALES12

N = 11,016

• Mild -to -moderate acute 
noncardioembolic ischemic 
stroke (NIHSS score < 5) or 
high -risk TIA (ABCD2 score >
6 or symptomatic > 50% 
stenosis of intracranial or 
extracranial artery)

• Within 24 hours of symptom 
onset

30 -day regimen of either:
• Ticagrelor (180 mg x1, 

then 90 mg twice daily) + 
aspirin 

• Placebo + aspirin      

Aspirin dosing: 300 -325 mg 
x1, then 75 -100 mg daily

• Composite of stroke or 
death: 5.5% vs. 6.6% (HR 
0.83; 95% CI 0.71 -0.96;    
P = 0.02 )

• Severe bleeding: 0.5% vs. 
0.1% (HR 3.99; 95% CI 
1.74-9.14; P = 0.001)



• Current guideline recommendation based on SAMMPRIS trial:
• Aspirin + clopidogrel for up to 90 days after recent (< 30 days) stroke or TIA 

caused by 70 -99% stenosis of major intracranial artery 7

Re c e n t  DAP T Clin ic a l Tria ls  

7.   Kle indo rfe r DO, e t a l. Stroke . 2021;52(7):e364 -e467. 
13. Gao Y, et al. N Engl J Med. 2023 ;389(26):2413 -2424.

Trial Study Population Interventions Outcomes
INSPIRES13

N = 6,100

• Mild ischemic stroke (NIHSS 
score < 5) or high -risk TIA 
(ABCD2 score > 4)

• Caused by > 50% stenosis of 
major intracranial or 
extracranial artery OR acute 
new multiple infarctions of 
presumed large -artery 
atherosclerosis origin

• Within 72 hours of symptom 
onset

90 -day regimen of either:
• Clopidogrel (300 mg 

x1, then 75 mg daily) + 
aspirin (for 21 days)

• Placebo + aspirin

Aspirin dosing: 100 -300 
mg x1, then 100 mg daily

• Stroke: 7.3% vs. 9.2% (HR 
0.79; 95% CI 0.66 -0.94;      
P = 0.008 )

• Moderate -to -severe 
bleeding: 0.9% vs. 0.4% (HR 
2.08; 95% CI 1.07 -4.04;       
P = 0.03 )



• Clopidogrel resistance is caused by multiple factors, including: 14

• Chronic kidney disease
• Drug interactions
• Genetic factors (e.g., having at least one CYP2C19 loss -of -function allele)

• Available tests for resistance: 15

• Genetic tests for CYP2C19 polymorphisms
• Platelet function tests

• High on-treatment platelet reactivity has been associated with multiple 
adverse outcomes, including recurrent vascular events 16,17

Re c e n t  DAP T Clin ic a l Tria ls  (c o n t .)

Trial Study Population Interventions Outcomes
CHANCE-218

N = 11,255
• Mild ischemic stroke (NIHSS 

score < 3) or high -risk TIA 
(ABCD2 score > 4)

• Carrier of a CYP2C19 loss -of -
function allele

• Within 24 hours of symptom 
onset

90 -day regimen of either:
• Ticagrelor + aspirin (for 21 

days) 
• Clopidogrel + aspirin (for 

21 days) 

• Stroke: 6.0% vs. 7.6% 
(HR 0.77; 95% CI 0.64 -
0.94; P = 0.008 )

• Severe or moderate 
bleeding: 0.3% vs. 
0.3% (HR 0.82; 95% CI 
0.34 -1.98; P = 0.66)

14. Wiśniewski A. Medicina (Kaunas). 2021;57(1):59. 
15. Krishnan K, et al. Stroke Vasc Interv Neurol . 2023;3:e000576.
16. Zhou K, et al. Acta Neurol Scand . 2022;146(3):205 -224. 

17. Lim ST, et al. J Neurol. 2020;267(10):3021 -3037. 
18. Wang Y, et al. N Engl J Med. 2021;385(27):2520 -2530. 



Noncardioembolic Is c he mic  
Stro ke  o r TIA

• As p irin 5 0 -3 2 5  mg  da ily
• Clo p ido gre l 75  mg  da ily
• As p irin 2 5 mg/ Dipyridamo le  

ER 2 0 0  mg   twic e  da ily

Intrac rania l La rge  Arte ry 
Athe ro s c le ro s is

• As p irin 3 2 5  mg  d a ily (if 
s tro ke  o r TIA c aus e d  by 5 0 -
9 9 % s te nos is  o f ma jo r 
intrac rania l a rte ry)

• Cilo s ta zo l 10 0  mg  twic e  
d a ily + a s p irin/ c lo p id o g re l 
(might be  c o ns ide re d  a fte r 
s tro ke  o r TIA c aus e d  by 5 0 -
9 9 % s te nos is  o f a  ma jo r 
intrac rania l a rte ry)

Gu id e line  Re c o m m e nd a t io ns 7: 
Lo ng -Te rm  An t ip la t e le t  The ra p y

7. Kle indo rfe r DO, e t a l. Stroke . 2021;52(7):e364 -e467. 
.
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