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Inleiding

* Na herseninfarct/TIA:
* Risico op recidief herseninfarct, hartinfarct of
overlijden door vasculaire oorzaak: 4-11% per jaar.

* Trombocytenaggregatieremming
* 3 trombocytenaggregatieremmers (TAR’s):
e Acetylsalicylzuur (ASA)

* Dipyridamol
* Clopidogrel
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Source: Expert Rev Clin Pharmacol ® 2012 Expert Reviews Ltd

Kallirroi | Kalantzi et. al. Pharmacodynamic Properties of Antiplatelet Agents; Expert Rev Clin Pharmacol. 2012;5(3):319-336.
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Dipyridamol + ASA versus ASA: ESPRIT trial 2006
 Tot 2006 ASA monotherapie 1¢ keuze

* RCT, Patiénten na TIA of klein herseninfarct:
 ASA monotherapie
 ASA + dipyridamol 2dd 200mg

* Primaire uitkomstmaat: “herseninfarcten, hartinfarcten, overlijden
door een vasculaire oorzaak”
 ASA monotherapie: 16%
e ASA +dipyridamol: 13%
 (HR):0,80; 95%-BI: 0,66-0,98

- Halkes PH, van Gijn J, Kappelle L, Koudstaal PJ, Algra A. Aspirin plus dipyridamole versus aspirin alone after @ sonteon
cerebral ischaemia of arterial origin (ESPRIT): randomised controlled trial. Lancet. 2006;367:1665-73 ikey
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Dipyridamol + ASA versus ASA monotherapie: ESPRIT trial 2006

Aspirin+dipyridamole  Aspirin alone Risk ratio Weight (%) Risk ratio (fixed)
i M Eta 'a n a Iyse (nIN) (nIN) (95% 1) 95%Cl
Pre-ESPS2
Toulouse transient ischaemic attack” 12/137 11147 » 167 117 (0-53-2:56)
" AICLAT 300202 31/198 S E— 483 095(060-151)
1 . 1 ACCS® 79/448 85/442 —_— 1346 092(070-121
 Uitkomstmaat: “herseninfarcten, e o s , b amome)

hartinfarcten of vasculaire sterfte” = e 7 o -+ om o
Test for heterogeneity: =173, df=3, p=0-63, I=0%

Test for overall effect: 7=024, p=0-81

ESPS2
. . ESPS2 246/1650 314/1649 —— 4942 078 (0:67-091)
 ASA + dipyridamol t.o.v ASA: Siod 159 W - sa oB0sm

Test for heterogeneity: not applicable

i R R : O ) 8 2 Test for overall effect: Z=3-15, p=0-002

ESPRIT
ESPRIT 149/1363 19211376 — 00 078(064-09)
Subtotal (95% C1) 1363 1376 e 3007 078(0-64-096)
. . Total events 149 192
* ASA + d | pyrl d a m OI 1e ke u Ze Test for heterogeneity: not applicable
. Test foroverall effect: 7=2.39, p=0-02
secundaire profylaxe na TIA of g e w - o0 om0k
Total events 9] 3
H Test for heterogeneity: =431, df=5, p=0-51, =0%
h e rse n I nfa rCt . Test for overall effect: 7=3-61, p=0-0003
[ I [ |
05 07 1 15 2
Favours aspirin+  Favours aspirin alone
dipyridamole
Figure 4: Meta-analysis
- Halkes PH, van Gijn J, Kappelle LJ, Koudstaal PJ, Algra A. Aspirin plus dipyridamole versus aspirin alone after @ eS_L%(ntheon
cerebral ischaemia of arterial origin (ESPRIT): randomised controlled trial. Lancet. 2006;367:1665-73 w

- CBO richtlijn Diagnostiek, behandeling en zorg voor patiénten met een beroerte 2008
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Aspirin + clopidogrel versus clopidogrel: MATCH studie

* RCT, na recent herseninfarct of TIA 20 plcsbiosnd doyidogee
 Clopidogrel + ASA versus 6 eyt
o
* Clopidogrel "
g 12
* Primair; herseninfarct, Ml, vasculaire dood: 2 6 -
S p= -
* Clopidogrel + ASA: 16% z
. S 4
* Clopidogrel: 17%
0 T T T T T 1
0 3 .6 9. . 12 15 18
* Meer ernstige bloedingen bij combinatie: et at sk THle SR mOcoERon Rt
. . . Aspirin 3797 3576 3440 3321 3229 3130 2441
* RR: 3,34; 95%-BI: 2,08-5,36 ﬁ‘iidogml
Plaéebo 3802 3576 3439 3326 3200 3119 2446
ani
. . . clopidogrel
* Dus niet effectiever, maar wel meer bloedingen'
* Bevestiging CHARISMA trial
) . . ) ) . ) ) ﬁ es_ei(;kntheon
i-slzrl\aemiﬂ(;lttiaci i: h:g;-ll;Zé’pZiien:sh?M;TéHll;:’:;r:do;?s:d,péiugl):el-lilind’? ;Ia(i:;lazt]colntﬁglegd tlriall. Lancfttat. 2004;.;6'34:’3131-7|.c ek ransient w

-S.M. (Yvonne) Zuurbier et. Al. Secundaire preventie met clopidogrel na TIA of herseninfarct NTVG 2013;157: A5836
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Clopidogrel vs. ASA + dipyridamol: PRoFESS studie 2008

A Primary Outcome

* RCT, Patiénten na herseninfarct
e ASA + dipyridamol
* Clopidogrel

Clopidogrel
S
0.10+

0.08 L Aspirin—ERDP
0.06

0.04

Cumulative Probability
of Recurrent Stroke

0.02+

00—+
0.0 05 1.0 L5 2.0 25 3.0 3.5

d Re S u |tate n : Years since Randomization

No. at Risk
Aspirin—ERDP 10,181 9715 9431 9146 6970 4426 2332 1060

° Primair; Recidief beroerte: Clopidogrel 10151 9677 9371 9137 6934 4435 2331 1037

B Secondary Outcome

* Secundair; vasculaire events:

i Clopid | _esemt
0.16 opidogrel N
e

0.144 -
0.12] Aspirin—-ERDP
0.10
0.08
0.06

e Superiority niet aangetoond:
* Noninferiority ook niet aangetoond.

0.04+
0.02+

Cumulative Probability of Stroke, MI,
or Death from Vascular Causes

0.00 ' T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Years since Randomization

No. at Risk

Aspirin—ERDP 10,181 9669 9370 9071 6896 4370 2297 1043
Clopidogrel 10,151 9651 9320 9050 6855 4371 2288 1014
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-Sacco RL, Diener HC, Yusuf S, et al. Aspirin and extended-release dipyridamole versus clopidogrel for recurrent stroke. N Engl J Med. )

2008;359:1238-51.
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Clopidogrel vs. ASA + dipyridamol: PRoOFESS studie 2008

* Ernstige bloedingen:
* ASA + dipyridamol (4,1%)
* Clopidogrel (3,6%)
 HR:1,15; 95%-Bl: 1,00-1,32

« Staken therapie door bijwerkingen:

Table 3. Incidence of Selected Adverse Events Leading to Permanent Discontinuation of Study Medications.*
Variable Aspirin-ERDP Clopidogrel
number (percent)
Patients receiving antiplatelet medication 10,055 (100.0) 10,040 (100.0)
I Patients with adverse events leading to treatment discontinuation 1,650 (16.4) 1,069 (10.6) I

Headache |593 (5.9) I 87 (0.9)
Vomiting 158 (1.6) 37 (0.4)
Nausea 155 (1.5) 58 (0.6)
Dizziness 134 (1.3) 52 (0.5)
Atrial fibrillation 122 (1.2) 143 (L.4)
Diarrhea 102 (1.0) 42 (0.4)
Hypotension 54 (0.5) 35 (0.3)
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- Sacco RL, Diener HC, Yusuf S, et al. Aspirin and extended-release dipyridamole versus clopidogrel for recurrent stroke. N Engl J Med. 7_ aekemus
2008;359:1238-51.
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Richtlijnen/Praktijk

 Amerikaanse/Europese richtlijnen: ASA + dipyridamol en
monotherapie clopidogrel gelijkwaardig.

* Clopidogrel veelal voorkeurstherapie
* Voordelen clopidogrel monotherapie:
* Minder bijwerkingen
* Mogelijk minder ernstige bloedingen

* Gebruiksgemak: 1 tableti.p.v. 3 (of 4)

* Clopidogrel monotherapie: geen indicatie ppi
« NNH 8800

- Walter N. Kernan et. al. AHA/ASA Guidelines for the Prevention of Stroke in Patients With Stroke and Transient Ischemic Attack; A Guideline for Healthcare )
Professionals From the American Heart Association/American Stroke Association Stroke. 2014;45:00-00 @ ggnteon

- European Stroke Organisation (ESO) Executive Committee; ESO Writing Committee. Guidelines for management of ischaemic stroke and transient ischaemic attack mjry
2008. Cerebrovasc Dis. 2008;25:457-507. -
-Indicatiegericht formularium Radboudumc

-Hallas Use of single and combined antithrombotic therapy and risk of serious upper gastrointestinal bleeding: population based case-control study BMJ 2006



Een 73 jarige Chinese vrouw wordt opgenomen i.v.m. een
herseninfarct, waarvoor behandeling met clopidogrel
wordt gestart. Behoudens refluxklachten is er verder
sprake van een blanco voorgeschiedenis.
-Thuismedicatie: omeprazol 1dd 40mg

Wat vindt u van de combinatie omeprazol + clopidogrel?
A) Deze combinatie kan probleemloos gegeven worden.

B) Pantoprazol heeft de voorkeur.
C) Anders
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Clopidogrel

Clopidogrel 5 Intestinal absorption _[Esterases

. Prodrug (peodrie) (ABCB) Inactive metabolites (.85%)
 Uitgebreid first pass metabolisme
* CYP2C19 belangrijke rol.
CYP2C19, CYP1A2, CYP2B6* First oxidative step
. ]  CYP3A4, CYP3AS, CYP2BECYPIAZ®
* Actieve metaboliet: 2-ox0-clopidogrel |EX25 5. nactive metaboles
* Irreversibele remming CYP3AS, CYPZBB, CYPZCHS, CYPCY | | Second oxidative step
P2Y12-receptor v =
ACTIVE METABOLITE (.13%
* Levensduur trombocyten I
* Omeprazol remt CYP2C19 E.W\M'ﬁ“_’?
mﬂm-wm \.? ot
\"';/ \: VASP-P q=‘:1:sg

- SECRETION
L AGGREGATION

—
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Omeprazol + clopidogrel

* Actieve metaboliet: 40% verlaagd
e Effect op klinische uitkomsten onduidelijk

e Recente review:
* Alle ppi’s een probleem?

* Bij start ppi: overweeg pantoprazol

- KNMP Kennisbank een
- Angiolillo DJ ea. Differential Effects of Omeprazole and Pantoprazole on the Pharmacodynamics and Pharmacokinetics

of Clopidogrel in Healthy Subjects 2010

- Sherwood | Am Heart Acene 2015
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Farmacogenetica; It’s written in the genes?

« CYP2C19*1: wildtype (EM)

e Loss of function polymorfismen: CYP2C19*2, CYP2C19*3

Frequency (")

Whnte Black Chimese

(=1356) | (n=066) | (n=373)
Extensive metabolism: CYP2C19*1/%1 14 ] 38
Intermediate metabolism: CYP2C19%1/%2 26 19 30
or *1/*3
Poor metabolism: CYP2C19¥2/*2, *2/%3 2 4 14
or *3/%3

* Actieve metaboliet ‘

een
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-EMA clopidogrel product information ziekenhuis
-SA. Scott et. al Clinical Pharmacogenetics Implementation Consortium Guidelines for CYP2C19 Genotype .
and Clopidogrel Therapy: 2013 Update Clinical Pharmacology and Therapeutics
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Klinische gevolgen polymorfismen

* ACS/PCI
* Major adverse CV events:f
*IM: 1.55
*PM: 1.76
*Risico op stenttrombose f
*IM: HR = 2.67
* PM: HR =3.97

* Ook studies zonder aangetoond effect genotype:
* Frequentie PCl laag

* Weinig data herseninfarcten:
*Chinese populatie: HR: 2.42 (p< 0.003)

-JAMA. 2010;304(16):1821-1830 cen

- Jang JS et al. Meta-analysis of cytochrome P450 2C19 polymorphism and risk of adverse clinical outcomes among coronary artery ﬁ\zsi‘?—k?@
disease patients of different ethnic groups treated with clopidogrel. Am J Cardiol 2012;110:502-8. .

JAMA, December 28, 2011—Vol 306, No. 24

N EnglJ Med 2010;363:1704-14
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Richtlijnen/praktijk

Considering antiplatelet therapy

* FDA: “boxed warning vt clopidogrel for ACSIPC

* (Nog) geen routine aanbeveling
[ CYP2C19 genotype results' ]

* Richtlijnen bij bekend polymorfisme:

* Voorbeeld CPIC: :
UM EN [l PN
("7, 17117 ] I ("1M) ] ("12,"178,"2M7)| | (2223, ’3/’31]
* Overweeg genotypering bij |
recidief CVA/stent trombose . . r Consider alternative aniplatelet agent
Standard dosing of clopidogrel (e, prasugre, ieagrelor

een
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SA. Scott et. al Clinical Pharmacogenetics Implementation Consortium Guidelines for CYP2C19 Genotype ﬁ\zikey
and Clopidogrel Therapy: 2013 Update Clinical Pharmacology and Therapeutics -



Stelling

Bij ernstige bloedingen onder behandeling met clopidogrel
kan trombocytentransfusie overwogen worden.

Stelling: Trombocytentransfusie < 6 uur na de laatste gift
clopidogrel is waarschijnlijk niet/minder effectief.

A) Juist
B) Onjuist
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Take home messages

* Clopidogrel 1¢lijns therapie secundaire preventie
herseninfarct/TIA.

e Clopidogrel monotherapie: geen indicatie ppi

* PPI’s + clopidogrel:
* Bij voorkeur pantoprazol

 CYP2C19 polymorfismen:
* Bij stenttrombose/recidief CVA overweeg genotyperen

* Kennis farmacologische principes TAR’s nuttig
* Prodrug
* CYP enzymen en interacties
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Back-up BMJ 2016

Serious vascular events OR (95% Crl)
Dipyridamole ﬁ- 0.88 (0.75, 1.06)
Aspirin 30-50 mg daily — 0.86 (0.74, 1.00)
Aspirin 75-162 mg daily % 0.83 (0.71, 0.96)
Aspirin 283-330 mg daily Ty 0.84 (0.73, 0.97)
= : Aol @ N 82 /0 72 0 Q1)
| Aspirin 50 mg plus dipyridamole 0.72 (0.63, 0.83)
400 mg daily
‘Aspirin 990-1300 mg plus 0.70 (0.59, 0.83)
dipyridamole 150-300 mg daily
Ticlopidine 0.80 (0.68, 0.93)

W 0040789 917y
i | 0.74 (0.65, 0.86) I
T

Aspirin plus clopidogrel —R— 0.70 (0.59, 0.83)
Triflusal ——— 0.82 (0.63, 1.04)
Cilostazol 0.57 (0.45, 0.72)
Aspirin plus cilostazol ~ 0.94 (0.47, 2.22)
05 1.0 15 20
Stroke
Dipyridamole —B= 0.87 (0.66, 1.21)
Aspirin 30-50 mg daily _ﬁ_ 0.87 (0.64, 1.18)
Aspirin 75-162 mg daily B 0.78 (0.63, 0.99)
Aspirin 283-330 mg daily - 0.80 (0.61, 1.04)
L < 0
Aspirin 50 mg plus dipyridamole = 0.69 (0.56, 0.89)
400 mg daily
pirin - mg plus —ng— U063 (U
dipyridamole 400 mg daily =
Ticlopidine 0.79 (0.62, 0.99)
I_AW' iclopidi 0.74 (020 _1.99)
Clopidog_rel &— 0.68 (0.53, 0.92)
Aspirin plus clopidogrel —'&W 0.65 (0.50, 0.86)
Triflusal —_— 0.72 (0.48, 1.05)

- ] een
Cilostazol — 0.51(0.38, 0.70) ﬂ santeon
Aspirin plus cilostazol 0.90 (0.39, 2.69) ziekenhuis

: :
0.5

T T
1.0 15 20
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Back-up Hallas et. Al 2006

Total drug exposure in
background population

Exposure (person years) NNTH: person years ' (95% Cl)

Aspirin alone 40 599 1040 (725 to 1641)

Clopidogrel alone 23N 8800 (NNTH 723 to -; NNTB
1832 to0 =)

VKA alone 13 205 985 (550 to 2372)

Dipyridamole alone 8 007 873 (445 to 2557)

Aspirin and clopidogrel 734 124 (B4 to 312)

Aspirin and VKA 1213 184 (93 to 407)

Dipyridamole and aspirin 7713 595 (348 to1201)

NNTE=number needed to treat for one patient to benefit; NNTH=number needed to treat for
one patient to be harmed; VKA=vitamin K antagonist.
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Back-up Sherwood 2015 ppi

A Omeprazole
Study name CAD population Hazard rafio and 85% C1
Hazard Lower Upper
ratio  himit  limit
ODonoghue, 2009 ACS only 091 072 115
Chartot, 2010 ACS only 139 109 177 —+
Siman, 2011 ACS only 082 054 124
Kreuz, 2010 Moed 139 123 158 +*
Ray, 2010 Mixed 078 054 115
Van Booel, 2010 Mod 162 138 191 —+
116 093 144
01 02 05 1 2 5 W
FavorsPPl  Favors No PPI
B Panoprazcle
Sty feare CAD population Hazard ratio and 95% CI
Harard Lower Upper
ratio  limit  limit
O'Donoghue, 2009 ACS only 084 074 149
Chariot, 2010 ACS only 141 120 185 +
Siman, 2011 ACS only 179 085 337
Kreutz, 2010 Mixedt 161 140 185 -+
Ray, 2010 Misied 108 088 132
Van Booel, 2010 Mied 183 161 208
138 142 170 L 3
0102 05 1 2 5 W
[ [
c
Sturty marme CAD population Harard ratio and 85% C1
Harard Lower
ratio it limit
ODonoghue, 2009 ACS only 100 063 159
Chartot, 2010 ACS only 147 120 181 -+
Siman, 2011 ACS only 040 005 307
Kreuz, 2010 Moed 139 116 167 -+
Ray, 2010 Mixed 106 077 145
120 108 1852 &
o102 05 1 2 5 W
FavorsPPl  Favors No PPI
D Essmeprazele
Stuty narme GAD population Hazard ratio and 5% G
Harard Lower Upper
ratio it limit
ODonoghue, 2009 ACS only 107 075 152
Chariot, 2010 ACS only 127 108 148 -+
Siman, 2011 ACS only 106 082 177
Kreuz, 2010 Mixed 157 140 176 +
Ray, 2010 Mixed 071 048 106
Van Booel, 2010 Moed 183 152 I
127 102 158 een
01 02 05 1 2 5 W ﬁsantepn
FaversPPl  Favors Mo PPl ziekenhuis
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Back-up Jama 2010 cyp2c19

Carriers of 2 CYP2C19 Reduced-Function Alleles vs Noncarriers

CYP2C19 Reduced-Function Alleles,
No. of Events/
No. of Individuals at Risk

| Hazard Ratio Increased Risk - Increased Risk

2 None (95% Cl) in Noncarriers - in Carriers
TRITON-TIMI 38 4/38 83/1064 1.35 (0.49-3.69) —I—E—
AFIJI 2/9 11/186 2.85(1.07-7.59) —
FAST-MI 10/58 19315673 1.75(0.92-3.32) +
RECLOSE 2/26 14/525 1.73(0.83-3.62) +
ISAR 3/47 118/1805 0.96 (0.30-3.04) B ¢
CLEAR-PLATELETS 1/5 4/160 14.27 (1.567-129.46) T
Intermountain 3/14 141/906 1.41 (0.45-4.41) n

I

Overall 25/197 565/6219 1.76 (1.24-2.50) P =.002 <>

0.1 02 05 1 2 5 10
Hazard Ratio (95% Cl)

Carriers of 2 CYP2C19 Reduced-Function Alleles vs Noncarriers

CYP2C19 Reduced-Function Alleles,
No. of Events/
No. of Individuals at Risk

| | Hazard Ratio Increased Risk : Increased Risk
2 None (95% CI) in Noncarriers in Carriers

TRITON-TIMI 38 2/36 8/1014 6.79 (1.42-32.53) j >
AFLJI 1/8 4/162 5.46 (1.05-28.38) e
RECLOSE 2/26 11/525 1.95 (0.92-4.13) ——

ISAR 1/47 12/1805 3.21 (0.42-24.60) n >
CLEAR-PLATELETS 1/5 1/160 34.41 (2.15-551.50) —
Overall 7/122 36/3666 3.97 (1.75-9.02) P=.001 T

01 02 05 1 2 5 10

Hazard Ratio (95% CI)
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