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Background
« Current guidelines recommend DAPT and statin for carotid artery stenting

Dual Antiplatelet therapy
« >T72hrs pre-procedure
+ Prevent platelet aggregation/stent thrombosis

Statin therapy
« >5days pre-procedure
+ Plaque stabilization

1. Nguyen TA, Diodati JG, Pharand C. Resistance to clopidogrel: a
— review of the evidence. J Am Coll Cardiol. 2005 Apr 19:45(8):1157-64
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Stroke

CLINICAL TRIAL

Non-adherence to Dual Antiplatelet Therapy (DAPT): Avoidable error?
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ROADSTER II: TCAR 30-day incidence death/stroke’?

53% (8/15)
% (3/45)

*in the absence of peri-operative DAPT protocol violation

0.6% (1/165)

0.9% (4/467)

TKashyap VS, Schneider PA, Foteh M, et al. Early Outcomes in the ROADSTER 2 Study of Transcarotid Artery Revascularization in Patients With Significant
Garotid Artery Disease. Stroke. 2020:51(9):2620-2629
“Naylor AR. There Is More to This Than Meets the Eye. Stroke. 2020:51(2):2608-2610
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Periprocedural P2Y,; inhibitors improve perioperative outcomes
after carotid stenting by primarily decreasing strokes
Adele Heib, BS* Heepeel Chang. D" Caron Rockman, MD: Virendra Patel, MD.” Glenn Jacobowitz. MD:

Michael Barfield. MD: Jeffrey J. Siracuse, MD." Peter Faries, MD Patrick J. Lamparello, MD.” Neal Cayne, MD:;
Thomas Maldonado, MD." and Karan Garg, MD:" Bronx.Valhalla and New York NY; and Boston MA

ABSTRACT
Objective:
is fe to be mandatory to minimize the sk of periprocedural stroke. Howeer, the regimen s un

31,036 CAS procedures were included
for analysis, with 49.8% TCAR and

50.2% TF-CAS cases

Table IV. Postoperative outcomes overall

clear, with some advocating dual antiplatelet therapy. and others supporting the use of P2Y;, Inhibitors alone. The
bjective of this study was to evaluate the periprocedural effect of P2Y:, inhibitors for CAS.

Methods: The Vascular Quality Initative was used from years 2007 to 2020, Al transcarotid artery revascularization
(TCAR) and transfemoral carotid artery stenting (TF-CAS) procedures were included. Patients were stratfied based on
perioperative use of P2Y: inhibitors as well as symptomatic status. Primary end points were perioperative neurological
‘events (srokes and tansient ischemnic attacks). Secondary end points were mortalty and myocardial Infarction.

Results: A analyss, with 69.8% TF.CAS casos: 638% of
patients were male and £259% of patients were on 3 P2Y., Inhibitor. P2Yy inhibitor use was more common in males.

cohort was 26%. Patients on P2Y,, inhibitors were significantl less likely to experience a periprocedural neurological
ovent (239% vs 39%; P < 001) and mortaity (06% vs 21%: P < .001)than those who were not on a P2Y;, nhibitor. There
was o effect on the rates of myocardial infaction. On multivarate analyss. both symptomatic and asymptomatic pa
dditionally. the use of
P2Y., inhibitors demonstrated an independent significant effect in reducing of the rate of perioperative stroke (odds
ratio. 029, 95% confidence interval, 025-035) Finally. additional analysis of the types of P2Y,z inhibitors used revealed
that all seemed to in decreasing
Conclusions: The.
ate with TCAR and TF-CAS in both symptomatic and asymptomatic patients and should be strongly considered. Pa:
altionaly

Initiative demonstrates that, even for TCAR cases, only 8739% of patients seem to be on P2Ys inhibitors in the peri
procedural period. o

jords: P2, inbibitors: Carotid artery stenting: Transfemoral carotid artery stenting: Transcenvical carotd artery
revascularzation

Postoperative neurological 23 35 <o
event
Ipsilateral 18 33 <o
Contralateral o4 07 o2
Vertebrobasilar o1 o s
™ o6 os  u:
Postoperative dysthythmia 15 21 oo
Postonerativa CHE o 07 oos
Mortaity o6 21 <om

- Take Home Message: P2Y;; inhibitor use should be

“CHF Congestve heart faure. ML myocardal ifrcton.
Boface antries dicate stastial Sgnicance.

mandatory in patients undergoing CAS. Those pa-
tients with contraindications to such therapy may
not be candidates for CAS.
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Clopidogrel resistance is common in patients undergoing
vascular and coronary interventions

Berenson AM, Hawken TN, Fort DG, et al.

Total patients, n=2,405,957
(0ct 2014 - Jan 2020)

Alnterventions &
In a large integrated healthcare PRUTests, n=1,195
system (Oschner Medical Center,

New Orleans)

Vascular & Coronary
Interventions Vascular  Coronary.

n=12,521 n=260 n=935
“Gopidore resisant
PRU (PRU > 200)
was found to be at the high range of Sy

published prevalence, 53% and 54%, s
respectively. 5%

Heightened platelet reactivity (HPR)

Conclusions: "Clopidogrel resistance™ or HPR was found to be present in nearly half of

patients with cardiovascular disease undergoing intervention.

~ Berenson AM, Hawken TN, Fort DG, et al. Clopidogrel resistance is common in patients undergoing vascular and
NYULangone coronary interventions. Vascular. 2023;31(1):68-63. doi:10.1177/17085381211059394.
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Platelet Function Testing

Measures the ability of platelets to aggregate and promote clotting in a blood sample.

There are a variety of tests available, but no one test identifies all problems with platelet
function.

—
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\—Health  Paniccia R, Priora R, Liotta AA, Abbate R. Platelet function tests: a comparative review. Vasc Health Risk Manag. 2015:11:133-148,
Published 2015 Feb 18. doi:10.2147/VHRM.S44469
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VerifyNow® vs.TEG ® Platelet Mapping

Cost $150 (for P2Y12 Only) $250.00

Labor -+ e le

Time 10 Min 60 Min, but MA avalable sooner
Drugs tested P2Y120r ASA ASA and P2Y12 Inhibition
Information obtained Less More

Ease of interpretation More Less

TABLE 1. TARGETED THERAPEUTIC PLATELET INHIBITION VALUES

Thromboelastogram VerifyNow
Aspirin > 50% AA inhibition 350 to 550 ARU
P2Y12inhibitors MA-ADP, < 47 mm 100 180 PRU
Abbreviations: AA, arachidonic acid; ARU, aspirin reaction units; MA-ADP, maximum amplitude adenosine diphosphate; PRU, P2Y12 reaction units.
NYUL . e -

67 patients

EXCLUDED (n=7)

Alternative P2Y12 Inhibitor

DEMOGRAPHICS
VerifyNow > 30 days preop 63% Male
o -
TCAR COHORT 62% Caucasian
. Mean Age 74 (56-92)
60 patients -
42% Symptomatic

Mean Preop P2Y12
PRU 168 + 81 (6-349)

38% CR (n=23)

PRU 249 + 43; 197-349 PRU 141 + 32; 75-186 PRU 35 + 22; 6-64
CR defined as PRU = 194 and hyper-response as PRU <70

13% HYPER-RESPONDERS (n=8)

11
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Table 3. Postoperative complications by clopidogrel response phenotype.

CR (n=30) Responder (n = 47) Hyper-responder (n = I5) pValue
Hemorrhagic complication (%) 13) 2(4) 0(0 !
Cerebrovascular event (%) 10) 0(0) 0(0) 0352
Myocardial infarction (%) 0(0) 1) 0(0) !

. High prevalence of CR in TCAR patients
. No significant differences in ischemic or hemorrhagic

complications between different response phenotypes

Clopidogrel Resistance and its Role in TCAR Stent Thrombosis

A : fon of Clopi
. 0, Resistance and Its Role in Predicting Stent
152 of 210 TCARSs (73%) were on DAPT [0 & & i Transcarotid ‘Artery
Revascularization

» 133 (63%) underwent resistance testing

Kathyn Ditsa” Rahel Wolnty ol Hardig Avind Paibandl” Steven M,
Kathoin MacCal Samomy Stde and M Kuoms. Secramnt and Frns
Caomie. and Poviene, Wrde ond

* 54 (41%) patients were resistant.
oo oy e iy o i o e iy s
. . @ arrcotea sopasral W Sompared 3 esanc 0SS modaio o Soomna
« 25 (11.9%) patients experienced stent ;;:B;:::wm:’*m“*?"% -
thrombosis within 30 days Resta? b 10 gt s 1A o 30165 0

nderwert TCAR ffom 2018 2022. One hundred fty our
ony-

(119%) exparionced stant thromboss wiin 30 days. Paterts nol on DAPT for at feast
7 days pro t srgey were moro rone 1 stent trambos’s (16.7% ve. 104%, P = 0.184).
pai

«  Among patients with resistance, 12 (22%)
experienced stent thrombosis.

),

S both. Preveience of Copogel resisance among fsted patiens was 1% n pateris
tested using both TEG-PM and VeriyNow, agrsement as poor (Cohen's Kappa ~005)

Among pales wih esisiance, 12 (22%) sxparienced stant omboss. Comparaivoly, 8

«  Comparatively, 8 (10%) patients without

“o0an)
" Taaciy assay comact racrod Clopioorl esaianco mrs acciraiy an TEG M 104
— . _Tesistance developed thrombosis (P = 0.021) Concuors: O sttt oo s . o o Gyl et
NYYLangone NYYLangone ok
\—Health \— Health ance.

T TEGPM
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https://www.werfen.com/na/en/point-of-care-testing-devices/platelet-testing-verifynow
https://www.werfen.com/na/en/point-of-care-testing-devices/platelet-testing-verifynow
https://hospital.haemonetics.com/hemostasis-management/teg-6s
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accurately than TEG-PM

‘Table I, Description of esting among 20 pasents with thrombosed stents

stent 7 75 I N
Sient s 3 s Yo TEG.PM m
o Verlyow No. velfyNow

sews a0 e

Sewtt 47 x No

semiz  x o No

Senis v v

Senis X No

Senis 23 Yo or
Senle 13 X No

Senis 130 o No

senis s o No

ety o1 o No

o sdenvine ohosoite

(70% correct vs. 40% correct)
56% sensitivity and 73% specificity for stent thrombosis.
Wlllanmu Adenosine diphosphate < 50% conferred Clopidogrel resistance by thromboelastography (TEG-PM).
\—H P2Y12 reaction units > 194 conferred Clopidogrel resistance by VerifyNow testing.

P2Y12 assays correctl?l predicted resistance more|
y

Variability of P2Y12 Inhibitors:
What are the alternatives?

Effient® (prasugrel)

Plavix® (clopidogrel)

Brilinta® (ticagrelor)

o FEhpuiiieEeso « Prodrug with single pass + Nota prodrug
sl gl - Reversible, faster onset
- Slowons no + Twice daily maintenance
: s ' + Less variation in effect,
e ;;m b faster onset T
jarian mayal * Not recommended in : W
acivatio ] reduce potency (FDA boxed
o ey patientaCToiE wamni g

: ing)
FDA Black box warning Contraindicated in patients

Proton Pump Inhibitors

« Riskof bleeding and for those with hx of with pnor intracranial bleeding
thrombotic thrombocytopenic oke . selected altemative for a
purpura Pl non-responder
v Langone e - - - BN
\—He: B .
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Variability of P2Y12 Inhibitors:
What are the alternatives?

Effient® (prasugrel)

Plavix® (clopidogrel)

Brilinta® (ticagrelor)

* Prodrug with two passes to " Prodrug with single pass +Not a prodiug
actvale Rl « Reversible, faster onset
: hsl::‘” 0"‘?“‘"1 ’ + Less variation in effect, © IIERCET M ETEED
e estenons et - Doses of ASA >100
bkl + Not recommended in

mg
patients >75 yrs redmiv: potency (FDA boxed

+  Bioconversion inhibited by FDA Black box warning

Proton Pump Inhibitors

Contraindicated in patients

- Risk of bleeding and for those with hx of with prior intracranial bleeding
thrombotic thrombocytopenic TiA/strok « Most selected alternative for a
purpura Plavix non-respon
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Efficacy and safety of perioperative dual antiplatelet therapy with
ticagrelor versus clopidogrel in carotid artery stenting

Christina L. Marcaccio, MD, MPH. Priya B. Patel, MD, MPH,” Patric Liang, MD;? Vinamr Rastogi, MD,*"
Lars Stangenberg, MD, PhD.” Jeffrey Jim. MD.” Peter A Schneider, MD.? and Marc L. Schermerhorn, MD,”
Boston, Mass; Minn; San Francisco, Calif

+ TFCAS or TCAR VQI patients from January 2016 to March 2021 |[EECEEIE VR WS SRS S T
+ 1:3 propensity score-matched cohorts of patients who received
! i irin/ti v aspiri i TFCAS 517 1548 NA NA
(100) (100)
* Jhe primary outcome was a composite endpoint of in-hospital SD a1%  26% 15 0129
SRR g ohe primary safety outcome was access- (©es27)
related bleeding.
+ Asecondary analysis assesses the outcomes after stratifying TeAR oy B A A
each cohort by intraoperative protamine use.
SD 07% 14% 053 @/
(0.16-1.8)
Conclusions: These findings suggest that asp could be a alternative to
aspirin/clopidogrel for both TFCAS and TCAR when protamine is used.
—~
NYULangone
\—Health

Marcaccio CL, Patel PB, Liang P, et alJ Vasc Surg. 2022;75(4):1293-1303.e8. doi:10.1016/jjvs.2021.09.045
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Efficacy and safety of perioperative dual antiplatelet therapy with
ticagrelor versus clopidogrel in carotid artery stenting

Christina L. Marcaccio, MD, MPH,? Priya B. Patel, MD, MPH,” Patric Liang, MD,” Vinamr Rastogi, MD,**
Lars Stangenberg, MD. PhD.* Jeffrey Jim, MD.” Peter A Schneider, MD.” and Marc L. Schermerhorn, MD.*
Boston, Mass: , The is, Minn; San Francisco, Calif

« TFCAS or TCAR VQl patients from January 2016 to March 2021 Outcome “_ﬁ:éew uopmnmu RR Pvalue

+ 1:3 propensity score-matched cohorts of patients who received
vs

TFCAS 517 1548 NiA NiA
(i00) (100
- The primary outcome was a composite endpoint of in-hospital SD ath  26% 5 0129

stroke/death, and the primary safety outcome was access- (©8827)
related bleeding.

TCAR 05 1213 NA NA
- Asecondary analysis assesses the outcomes after stratifying (100) (100
each cohort by intraoperative protamine use. S0 0 oS o5 Saor
©1618)
Conclusions: These findings suggest that aspiri could be a to

aspirin/clopidogrel for both TFCAS and TCAR when protamine is used.
NYULangone
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Marcaccio CL, Patel PB, Liang P, et alJ Vasc Surg. 2022;75(4):1293-1303.e8. doi:10.1016/} jv5.2021.09.045

Clopidogrel versus ticagrelor for antiplatelet therapy in transcarotid
artery revascularization in the Society for Vascular Surgery Vascular
Quality Initiative

Ahmed K. Ghamraoui, DO, MS,® Heepeel Chang, MD,” Thomas S. Maldonado, MD,““ and
Joseph 3. Ricotta Il MD, MS, DFSVS, FACS,* Boca Raton, Fla; Valhalla, NY: New York, NY: and Delray Beach, Fla

Propensity- | 426 Clopidogrel | 426 Ticagrelor
matched | patients pationts

Strokeldeath  6(1.4) 409) 0476

11,973 TCAR/clopidogrel

426 TCAR/ticagrelor
patients in the VI patients in the VQI
Stroke: 6(1.4) 2(0.5) 0.136

- Take Home Message: These findings further support
the use of ticagrelor as a safe alternative to clopidog-
rel in patients undergoing transcarotid artery
revascularization in whom clopidogrel nonrespon-
siveness is of concern.
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Ghamraoui AK, Chang H, Maldonado TS, Ricotta JJ 2nd. J Vasc Surg. 2022;75(5):1652-1660. doi:10.1016/j jvs.2021.11.060
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https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/022433s035lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/020839s078lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/022307s018lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/022433s035lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/020839s078lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/022307s018lbl.pdf
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Conclusions Conclusions
. Periprocedural P2Y12 inhibitors improve perioperative outcomes after . There are a variety of tests available, but no one test identifies all
carotid stenting by primarily decreasing strokes problems with platelet function.
. Clopidogrel resistance is not an uncommon phenomena (1 5-48%) In one study, Verifynow P2Y12 testing appeared to have superior accuracy compared to
. thromboelastography (TEG-PM) for predicting CR.
. CR may be a spectrum from responder to partial responder to complete

(sensitivity of 56% and specificity of 73% for stent thrombosis)
non-responder

. Use of ticagrelor as a safe alternative to clopidogrel n patients undergoing
- Higher acute stent thrombosis rates noted in patients with resistance. X . . ) X
carotid stenting in whom clopidogrel non-responsiveness is of concern.
—~ —~
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