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[BA] Mm% PNIE RIS B W T clopidogrel (CLP) ARSE & F &6 K E
B 31T 2 A I B 2E ke & BFE & DB % VerifyNow system & JH W\ TH
AL IHFE] Bl stm /hREE L LT CLP 2 vwWiz, 2013 48 3 A »
5 20154 2 HE COMICH R CHMMENIBEZIT - 7ol 72 6 (A
k27 > N E 42 61/ KRR BB IR = 4 v 2Rl 30 1) T, ¥ —
AMNHEE L2 EEImIZ XY P2Y12 Reaction Units (PRU) & & L.
T i 47 24~96 EEE £ (2 L 7= MRI Diffusion Weighed Image (DWI)
IZ & % Hyper-intensity area (HIA) & PRU®PBI# Z Mt L7, [# 3R]
SEE M EREADHEX 3B TR L., £ D4 T PRU 226 BL Eo CLP
hypo-response ® & T o 7=. CLP AIL =L PRU 208 BL k& E& T 1 iF
46 i1 (63.8%) T, PRU230LL EE L TH 3764 (51.3%) Thol. itk
DWI HIA B§E = & PRU @ #H B8 11X PRU 208 LA I % CLP hypo-responder & &
# L7 BT Fisher O IEffE fE Z f £ T P=0.0001 & 72 v | PRU 230 LL |k &
EFT D L P=0.2457T Th o772, PRU 208 LA L& EZRLIZLH A DA
A B I DWI HIA B M R L CLP response ® fH B 2 A & v, CLP
hypo-responder & L T® cut-off fHIL PRU 208 £ 25 Z &R %Y L
WHEMEN DD EE 2D, [#im] VerifyNow system & T o PRU & fff
% DWI BPEREDMBENR BN, 8 AD CLP IZx 9 2 RS PEIC & 0 H i
EOHESCERMESOEN AT D rTREME 2 8 2 T 4 % Mk & i & W
BRICB WA —F — A A FOPM/PRBIEEZIT > T BREERH D
EEZD.
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Objective: Antiplatelet therapy is essential in neuroendovascular
therapy to avoid periprocedual thromboembolic events. The purpose
of our study was to evaluate the relationship between platelet
aggregation analysis by VerifyNow assay system (Accumetrics, San
Diego, CA, USA) and thromboembolic complications.

Methods: Seventy—two neuroendovascular procedures were performed
between March 2013 and February 2015 in this instituion. There were
41 males (56.9%) and mean age was 69.9 years. Meanwhile, there were
31 females (43.0%) and mean age was 62.7 vyears. In all cases,
clopidgrel (CLP) was used as one of the periprocedual antiplatelet
therapy. All patients were measured CLP response as P2Y12 Reaction
Units (PRU) value using VerifyNow assay system (Accumetrics, San
Diego, CA, USA) with the whole blood sample collected from the long
sheath located at the femoral artery. All patients received
diffusion-weighted image (DWI) on MRI at 1-4 days after the procedure.
The occurrence of thromboembolic events was recorded and the
relationship between CLP response and DWI hyper—intensity area (HIA)
positive was analyzed. Appropriate cut-off value to predict
thromboembolic events was examined

Results: Symptomatic thromboembolic complications occur in 3
patients (4.1%), and each PRU value were all over 226. CLP
hypo-responder in our study recognized 46 patients (63.8%) as cut—off
PRU value set 208. As the result of cut-off value defined as CLP

hypo-responder, with regard to PRU over 208, a significant difference



appear in DWI HIA positive or negative, but with regard to PRU over
230, a significant difference is not recognized.

Conclusion: In our study, CLP response measured by VerifyNow assay
system is well correlated with the periprocedual thromboembolic
events in neuroendovascular procedure. The cut—-off value of PRU in
neuroendovascular therapy is not still defined, but CLP
hypo-responder defined PRU value over 208 might be meaningful in
neuroendovascular therapy performed to Japanese. We should make the
custom—made periprocedural anti-platelet therapy according to

personal response.
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WES ., IMMENBRICBWTERART 7 =y 70T N ABRMHE L,
MEANEREBEEZ2ZTLI2EERZ R o TETWVD. ZODH M /NIK
BN ERNBRBRICB T, FICERMEAIERBICAATRTHY
Tox=2Y 7L THERMEETH D VerifyNow system
(Accumetrics, San Diego, CA, USA) WEH I TWp 2. EHET Y
7 N® clopidgrel (CLP) X T 2R HEDREH N ERHLNE R ST
B0 WA EYEETO VerifyNow system B A % o i fiL & N 1R 9 IE 6] C
DX OPEMRK L EBREGIIEOHELS L OHEANERIC OV THRET

5.

xt G & ik

VerifyNow system 7% % fii ik (2 E A S fu7z 2013 42 3 A 5 2015 4 2 A
RETOH 24 » HOMICHEE THIME NIRKZ AT L7 106 EEF D 5 B,
JEMT B AR YR & LT CLP 2 H Wk 72 JEFIIC BV T, P2Y12
Reaction Units (PRU) & itk 30 H LLPN o J& 1 #1 & i o & OF fiE > MRI $5
Boh 79 W % (diffusion weighed image, DWI) Lk @ hyper—intensity
area (HIA) OHE L OREIC O W TH FHEBICHKRFTZ1T->72. DV X
STEMENS #I il MAGNETOM Skyra 3 tesla (Segmented-EPI-DWI, TR/TE 5100/68
and 112, FOV 220mm, matrix 160 X 136, 5.0mm/1.0mm, scan time 93sec)
AL, HIAD 1 @ ChbMREINNIEHEEE L.

A T2 JER O NERIE 42 JEG O FHEVIR A 7 > P & (CAS) & 30 JiE



Bl DKM RIE = A L ZERRI (Coiling) THREH RITMEROMEY
Tdh o7 (Table 1). &, RPTMEEE T I KEERE)IR A4 Z2#] L, CAS (X 8Fr
v — A + Coiling (X TFr ¥ — A ZHE L., ~/3U » 5000 H A7 § %3 5 A
2y — A XV aMmEEimAEIT Vv, 30 4 E %I VerifyNow system T PRU
W E % 4T > 7-. CAS TIXmAMERBIET N4 A& L T2B]T FilterWire
EZ (Boston Scientific, Natick, MA, USA) #& ., A5 > b (X PRECISE
(Cordis, Johnson & Johnson, Fremont, CA, USA) % 35 fil T Carotid
WALLSTENT (Boston Scientific, Natick, MA, USA) 2% 1 ., PROTEGE (eV3
Covidien, Irvine, CA, USA) % 6 5l T deploy L 7=. #ff il ® % modality
TARLIE plaque 2858 < T4 S L 72 JiE f#l TIiX proximal protection & W\
T, AROMENSITHRALTHD. KMEEHR D ZDIC, Bk E
1% Rx—Genity (B X B AT 4 v 27 A, KR)7ZR 5 QCIZH%IKIEICIE
AVIATOR Plus (Cordis, Johnson & Johnson, Fremont, CA, USA) % PTA
ALy —r e LTHEM L, 26 C/8ER%OIKENZ1T - 72,

Coiling TIXZ 4] T, HyperForm (eV3 Covidien, Irvine, CA, USA) %
V72 balloon assisted technique TFHH %217 - 7~.

T2 HER TH M /ARANE D 2 L BT E 5 BRI D NARB 4 & L
fii 1% activated clotting time (ACT) = 300 # HAEEIC & H ~3V {k
AT o0, 7. Witk i% 48 Bi [l © argatroban Fift & 5 (60mg/H) 725
RNicENICHm LA 3 9 2D argatroban & E|#& 5 (20mg/H) % 5
H MMk L7z,

CLP hypo-responder & L CTDEF % . ACCF/AHA 2011 guideline T®
PRU 208 LL | & Accumetrics £k 33 T4 b 72 GRAVITAS trial THRFF &

L7z PRU 230 LL E % cut-off f & L T L. &5EH T O 4E & M JE 7 1)



EHIEDOHB L PRU & O O FES 72 & QNI T % MRI DWI T @ HIA B R

& PRU L DI %Z Fisher MEZ AW THE 21T - 72 119,

M MEAOHER 2 fliIckRon, 2l ZRHMLETCHD &b
IZ PRU 95 R iifi & 72 5 CLP hyper—-responder TdH > 724, & HIZ modified
Ranking Scale (mRS) 0 THARIRFE S LT 5. 2R A OFGE 1X 3 61 (4. 1%,
Coiling 2 fl : #EMI 1. 2. CAS 1 f : fEf 3)IZ i & 4L, 3T PRU 208
LA k& 72 % CLP hypo-responder T o 7. JEH] 1 (PRU 296) 134 W 3 H)
ik C3 ¥ AR 249 C Coiling & THEICHER 21T 9 &0 #AREE neck T I
ERREEZRD ., ~/3U 2000 BALZBINEIEZR 5 N Ozagrel Na bmg
o< D LEEBEL, MBREERZRBOLIESF THD . IFH A XV CSZ
200mg/day ZEME L, mRS 0 THAIELE & 72> TWnWD (Fig. 1). JEH
2(PRU 226) (T2 EAR C3 MBEVIREE TN TR Z L VA FHETE
BB RE B E 28 I BL L. MRT T A2 KM = BROE B 51 012 DWI HIA 238 9 |
BRI AN T —va a0 EBLL RS 2 TYIAEYTTFT—Ya AW
CHRBE S Auls (Fig. 2). JEBI 3 (PRU 259) 13 11 e S 988 e 5 0 05 15 % o Jik
WMEEMELEEZEZON D ENHBAREZIE I L T, Carotid WALLSTENT
% deploy L7ZJEBI TH 0 | itk # 1T F 45 O 75 80 B) B 58 (& 5 % 38
T AEMR T <. CSZ 200mg/day ZiEM L mRS 2 THBABEFEINLTWVD
(Fig. 3).

4 72 JEMITo DWI HIA BEPE =1L PRU 208 72 H VT 230 #ZF N Eh
cut—of f L & L7 AICEB VT Table 2 OFER L 720 | CLP A& X PRU

208 DL B & 30X 46 JEH] (63.8%) T. PRU 230 BL R & L TH 37 JE )



(51.3%) & 720 @mWARIEE LD N, WEIZHEL TV Aspirin
Reaction Units (ARU) TIi% 550 BL k% cut-off fH & L 72 RS I 70 fiE
Bl THT o 16 (1.4%) DI TH 7. .DWI HIABPESR & PRU T o fH B 1%,
PRU 208 LL k% CLP hypo-responder & 3 L 7= % A |2 Fisher @ IF fif il 3¢
B E T P=0.0001 & 729 [ PRU230 LL L & EF T 5 & P=0.2457 Th - =7z
. PRU208 L EFR L 72 G O A I EIZ DI HIA 5% % & CLP response
DFBENR BN (Table 2), CAS & Coiling TH T 7284 TH . PRU 208
UbkEEEBLEEAICIZZN T P=0.0101 & P=0.0109 & 72 vV . PRU 230
L b& LA P=0.7579 & P=0.2602 & 72V  PRU20S UL L& E&EL /-

LBEICAHEERMEBEGEN RO (Table 2),

)
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CLP [T M E R REBICIB W TRHAARTHIFEFICEZMEH SN TV DN,
M/ REEIMHIERICEWTEEKZRLLI RIS BATWVD 7.
ZORKE L TEDRHBEFZEDO -2 TH D CYP2C19 #Efs F OHIEE LT
L LS outcome WCHGT D2 EBnhoTEY, X207 LVIVBHEIX
FFliZ7 T A2 tbAbETmbhTng B,

CLPiCxt T 28I HFETHRF L LT BEORKa LTI 47
ARB, WAEREL . EWHEEER BERROITFRHBOMANE, IR
R AEERESCAMEMEEIC LM/ RBRETTE, - ERLE
CYP2C19 #E K T O Z MR ERET 5N DH. £ 07D, CLP
hypo-responder IZ2W T, ZAMNRMENOBZETLILEND DH LE X
D0, A E O TITREG R D720 A% RBUE 2 KR T o B IK R B

THHNLELEEZXD.



T x O FF 72 5l TD CLP hypo-responder | PRU 208 LL bk % cut-off fi
EF X 46 SEB] (63.8%) THY ., LIETOHE TS 5~65%& 1T H 2 N
SO data b M7 H O LR TE 2. CLP hypo-responder & ZER A
OFE OB b Lee H23# 45 L CH Y . CLP hypo-responder A7 ¥ 7 AT

FIZR OGN D Z &b AT oMM E P IE R E T 5 B %5 o
—HELTHEHT IRV AIZBEWESZD. £O—J5T 2009 412K
K& KETHER SN Prasugrel 1T CLP EAERICT =/ BV Y P U RICRE
T 5 ADP ZRIKLEIK TH 5 A CLP & ik L C ADP 7 3 v oo 1 /s B %k 46
PHIER TS THRFEL SO .CYP2CI9 KB FCTHLIEAZIFIERET
HEFEOLNTEY, AN TH 20144 5 ICHEBERE CHEME TR L /2o
To 3 AN E B T O E R A A oL D L CLP & E kAU IZ aspirin
EAERFFIZFHEI L Tz ARU THIBr 2 &0 AISFI2 70 FlF 1 4
(1.4%) ThH v, FEEEMNICHOLIREHZEEL TWVWDEF 2, KK
ToREFFm A O —FlE L THERHT SIS DLWVWEFTZ D,

e F R EEERE M B V5 Light transmittance aggregometry (LTA) I Ifi /)

BEEERNEICRIT 2O EEDEE L S TW D . Breet b IT 1 FH
DL « LAHFEE - 27 PN, Bl ER o5 A TR LT
IZ VerifyNow system | LTA IZ W D FIREME N & 5 &8 X TH Y VerifyNow
system (IS RMEHFTETO DY, SBRAMOBRTHB I N LD &
Mm/hREEEREBEREE L TCAATHDL EEZD Y.

ZAE TITE B 2R A I TUd ACCF/AHA 2011 guideline T PRU 95 K i
208 L E T, AOHE risk DA REICZWVWE I N TWER, KIZBW T
KEWH cut-of f fHIZRENTVARVORHERTH D V. 4 EFK~ 1

ACCF/AHA 2011 guideline T ® PRU 208 & Accumetrics f£t FE&E CTirbh /-



GRAVITAS trial THF &7z PRU 230 % cut-of ffH & L T4+ %5 = &
E U7z O R IR B N TR R & T o BEE B 0 DWI HIA 13X 30%3R
DEREFTCRLNDERESNTWVEN, SHEADOMETIITFEERD
Rt L ETHRFLEZEZ A, cut-of f fHZ PRU208 LL L& L7235
BB WT, itk DVI HIABMERICHEEER Ao Y. Wk ERES
OFE 72 & VT H i M & OFJE & 2 4L Z 40 PRU 95 K 4ilf & 208 BL =% cut—off
il & E#H L% A D CLP hypo-responder & hyper—responder 2[R - T K
i, VerifyNow system (Z X D2 M EMITMESIHEZ TH 5 ETOR
WHRE L R b 2 RN BIZLND.

A Bl o fEHT T PRUME & i £ DWI BGMEROBMICAERHABEN AL Z
EnB ., ERMEAOHEOMRE OBLE D BIXENH O VerifyNow system &
Awim/hREEERIEIAFHATH D Z ENRB S, JEG R DR
W2k, BRTERERS e PR CTHEFR, BREORE S - A HE)
Ak plaque PER 72 E D 2 7o R 1 L ORI DO T B2 STV
ZEMAKRFREORKTTCHLDL, L LB LA5%IT, WY HOT — & T
%ETHTH0TIXRIBEA R E TR ATV R s AR
EREDTRWEHB LSRR ELZEN L Lo, HEROE
W AEITH & Wvo o VerifyNow system Dl 2 & £ l2F7 —F — A — KA

fir P NRRIEDAT A D ATREEDN S 5,

G
VerifyNow system T CLP hypo-responder & L T® cut—-off ff 2 PRU 208
L& LA, CAS & Coiling TDWI BHERICHZEZZ R D, % DWI

FriACEBRMESIIEOREN T TS Z2HEMEDREINT,
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VerifyNow system & W\ T{Hl # A ® CLP ® response %

iR R RS SN b ¢

AORRME TAIRZR S O TIERWE, B AT TORMR cut-of f fH

ERETDEDICHE RBABELE AL TCORBKHKBRTHREPLELE XD
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Figure Legends

Figure 1

F 8 A case of intraprocedural thrombosis during coiling to right
internal carotid artery unruptured aneurysm.

B :Thrombus formation was seen at the distal portion of the

aneurysmal neck.

Figure 2
FK A case of thromboembolic events seen in coiling procedure.
i B :Hyper—intensity signal were seen at the motor hand cortex after

few hours later when coiling finished.

Figure 3

FH: A case of thromboembolic events seen in carotid artery stenting
procedure.

i BA . Hyper—intensity signal were seen at the motor hand cortex, and

disorder of coordinated movement gradually appeared.
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Table Legends

Table 1

Z# B Baseline Demographic and Clinical Characteristics

FiBH: CAS; Carotid Artery Stenting, TAPT; triple antiplatelet
therapy, DAPT; dual antiplatelet therapy, CLP; clopidogrel 75mg/day,

ASA; aspirin 100mg/day, CSZ; cilostazol 200mg/day

Table 2
. Incidence of hyper—intensity areas on DWI
FnBA: DWI; diffusion weighted image, PRU; P2Y12 Reaction Units, *;

statistically signify (P<0.05), CAS; Carotid Artery Stenting

18



Table 1

CAS Aneurysm
N=42 N=30
Age (y.0.) 71.3+6.92 60.7+11.0
Sex Female —no. (%) 6 (14.2) 25 (83.3)
Hypertension — no.(%) 32 (76.1) 7(23.3)
Diabetes Mellitus — no.(%) 14 (33.3) 2 (6.6)
Hyperlipidemia — no.(%) 25 (59.5) 5 (16.6)
<Antiplatelets>
TAPT — no.(%) 3(7.1) 0 (0)
CLP+ASA — no.(%) 37 (88.0) 30 (100)
DAPT
CLP+CSZ — no.(%) 2 (4.7) 0 (0)

19



Table 2

Total DWI positive DWI positive
PRU<208 4/26 (15.3%) PRU<230  13/35 (37.1%)
PRU>208 28/46 (60.8%)  PRU>230  19/37 (51.3%)
p=0.0001" 32/72 p=0.2457 32/72
CAS series DWI positive DWI positive
PRU<208 4/16 (25.0%) PRU<230  10/21 (47.6%)
PRU>208 18/26 (69.2%)  PRU>230  12/21 (57.1%)
p=0.0101" 22/42 p=0.7579 22/42

Coiling series  DWI positive DWI positive
PRU<208 0/10 (0.0%) PRU<230 3/14 (21.4%)
PRU>208 10/20 (50.0%)  PRU>230 7/16 (43.7%)
p=0.0109" 10/30 p=0.2602 10/30
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Fig.1
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Fig.2
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Fig.3
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