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Inbitori della pompa protonlca
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Antiaggreganti
piastrinici

Clopldog rel  profarmaco, dopo I'assorbimento intestinale

necessita di 2 steps ossidativi epatici, dipendenti dal citocromo P450
(CYP2C19 e CYP3A4) per diventare un metabolita attivo e bloccare |l
recettore ADP P2Y12 sulle piastrine

Prasugrel Profarmaco che necessita, dopo I'assorbimento

Intestinale, di una idrolizzazione esterasi dipendente ed una
ossidazione P450 (CYP2C19) dipendente per divenire un metabolita
attivo



Biotrasformazione e meccanismo d'azione di
Clopidogrel, Prasugrel e Ticagrelor

Schomig et al. N Engl J M 2009
- The NEW ENGLAND

2" JOURNAL of MEDICINE
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Gilard M, Arnaud B, Cornily JC, et al. Influence of omeprazole on the antiplatelet action of clopidogrel associated with aspirin: the
randomized, double- blind OCLA (Omeprazole CLopidogrel Aspirin) study. J Am Coll Cardiol 2008; 51: 256-260



Gennaio 2008 Gilard e coll. nello studio randomizzato doppio cieco
OCLA (Omeprazole CLopidogrel Aspirin) hanno per primi rivolto la loro
attenzione all'interazione tra Clopidogrel e PPIl. PPl omeprazolo
attenua significativamente I'attivita antiaggregante del Clopidogrel

Gilard M, Arnaud B, Cornily JC, et al. Influence of omeprazole on the antiplatelet action of clopidogrel
associated with aspirin: the randomized, double- blind OCLA (Omeprazole CLopidogrel Aspirin) study.
J Am Coll Cardiol 2008; 51: 256-260

Studi successivi hanno mostrato che non e un problema che
interessa tutta la classe farmacologica dei PPI in egual misura.

Gli effetti di inibizione enzimatica interessano 'omeprazolo ma non il
pantoprazolo o il rabeprazolo

Sibbing D, Morath T, Stegherr J, et al. Impact of proton pump inhibitors on the antiplatelet effects of clopidogrel. Thromb
Haemost 2009; 101: 714-719.

Siller-Matula J, Spiel A, Lang I, Kreiner G, Christ G, Jilma B. Effects of pantoprazole and esomeprazole on platelet inhibition by
clopidogrel. Am Heart J 2009; 157: 148.e1-148.e5.



Review article
Inhibition of the antithrombotic effects of clopidogrel by proton pump inhibitors:
Facts or fancies?
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Inhibition of the antithrombotic effects of clopidogrel by proton pump inhibitors:
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Maddalena Lettino *
GOV Departsnent oo Corddio-tenc: vl Visoulir dlsseses, IRCCS Policitico § stles: Fosnsatior. P, aly

Eiimimary of ched madsl imporiaEnd PharmacneSymamis Sudie wsEsing (e ellaT of PPS on plarsler inhitnn in dopelogre] ueers.

Authars and study type Populabon Indpoint Folow op Commpazisas Resuls =l
Gilard 1. et al, [(15] — QLA study 124 piy VAS-PRI [y ¥ Omeprazole vermn | Cmeprazoke sgnificantly interlere
[doutle-bimd, rancdomired tral] underguimg K1 plareta with chapedogrel antiplatelel actavity
wilh SEiL \ r
imphintaticn
L04 METE-ACS s VASP-PRIADE. 1 maonth Fanwprazoie versus flass poor dopidogrel reponders in )
undermizg i uced nmepracoe pmimgraznke grmep (VASP-IHI]: no
COTnary SIemiing  plaseler Efferences in ADP-inSered plaelet
agpregaton aggregation
Silfber Shatuls M et al. [21] {cohort study) W pty wath CADY VASP-PRI In the Cath-Lab  Fantprazole or
undergoing P Aggregoenelry ELMEpTaznie Tesparae 1o Copkogrel
with stent by Multiplate wersm placeba
implaritazion Arabyaer
Sibbing D et al, 23] (bort viudy] HEN) pis with AlDf-inducedl  Conoomutanty  PPh (oeepramle,  Less plstelet mhibition wath

with 3 conirel. penmoprazoie. omepraznk compared with other PR
Bl T EmnEprase ) & e M meastment

angagraphy werees no PP
Day 1. afterthe PPl versus no PP [nun pia:ﬂawunmupnmqr]

leading dose in piy receang lewer in piy om dopadogrel ecenang
Alter twn weeks  clopadogrel or Pk

s = patienty: M1 = Percotaneoms {omenary ndermembion: YASAPRI = Fhosphorglabed VASE — Flaieied Reactivity Indes; 5STE-ACS = Non-51-ewaion Aoube conmmary wend poeee;
CALY == cononary artery dseate; Ca-lab = Cathetericm Ladarsiney; RLT = randomized comtred irial

European Journal o



Studi sperimentali utilizzando test di

reattivita piastrinica
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CLINICAL RESEARCH Clinical Trials

Influence of Omeprazole on the Antiplatelet
Action of Clopidogrel Associated With Aspirin

The Randomized, Double-Blind OCLA
(Omeprazole CLopidogrel Aspirin) Study

Martine Gilard, MD,* Bertrand Amand, PHARMD.} Jean-Christophe Comily, MD,* Grégoire Le Gal, MDD
Karine Lacut, MD§ Genevitve Le Calbez, PHARMD,} Jacques Mansourati, MD.* Dominique Mottier, M3
Jean-Frangoe Abgrall, MD.t Jacques Boschar, MD®

Brest, Framee (

Results Omeprazole significantly decreased clopidogrel inhibitory effect on platelet P2Y12 as assessed by VASP phos-
phorylation test. Aspirinclopidegrel antiplatelet dual therapy is widely prescribed worldwide, with PPls frequently
associated to prevent gastrointestinal bleeding. The clinical impact of these results remains uncertain but merits
furthar inwestigation. (OCLA: Influence of Omeprazole on the Antiplatelet Action of Clopidogral Associated to As-
pirin; http:Swww.clinicaltrials. gow,/ct2 /show /NCTOOIAS651; NCTOO349661) () Am Coll Cardiol 2008;51.:
266-60) @ 2008 by the American College of Cardiology Foundation
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Inhibition of the antithrombotic effects of clopidogrel by proton pump inhibitors:
Facts or fancies?
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OGENT: Conclusi

COGENT is the first, randomized assessment of clopidogrel and PPIs on clinical events

4 . . N Y
* i The data provide strong reassurance that there is no clinically relevant adverse cardiovasclar

interaction between clopidogrel and PPIs

. S
The results call into question the exact relationship between ex vivo platelet assays and clinical

outcomes, especially with respect to assessing drug interactions

— Platelet assays and observational data are not a substitute for RCT data

Further research is needed to define the optimal strategy to reduce Gl events in patients on

antithrombotic therapy, though prophylactic PPIs seem very promising



Risk of Adverse Outcomes Associated
With Concomitant Use of Clopidogrel
and Proton Pump Inhibitors

Following Acute Coronary Syndrome
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Ho et al. JAMA 2009



Risk of Adverse Outcomes Associated
With Concomitant Use of Clopidogrel
and Proton Pump Inhibitors
Following Acute Coronary Syndrome
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Pharmacodynamic effect and clinical efficacy of clopidogrel W
and prasugrel with or without a proton-pump inhibitor:
an analysis of two randomised trials

Michelle L 0'Donoghue, Eugene Braunwald, Elliott M Antman, Sabina A Murphy, Eric R Bates, Yoseph Rozenman, Alan D Michelson,
Raymond W Hautvast, Peter N Ver Lee, Sandra L Close, Lei Shen, jessica L Mega, Marc S Sabatine, 5tephen D Wiviott

Summary
Background Proton-pump inhibitors {(PPIs) are often prescribed in combination with thienopyridines. Conflicting
data exist as to whether PPIs diminish the efficacy of clopidogrel. We assessad the association between PPI use,
measures of platelet function, and dinical outcomes for patients treated with clopidogrel or prasugrel.

Methods In the PRINCIPLE-TIMI 44 trial, the primary outcome was inhibition of platelet aggregation at 6 h assessed
by light-transmission aggregometry. In the TRITON-TIMI 38 trial, the primary endpoint was the composite of

cardiovascular death, myocardial infarction, or stroke. In both studies, PP1 use was at physician's discretion. We used
a multivariable Cox model with propensity score to assess the association of PPI use with clinical outcomes.

findings do not suppor
id concomitant use o
y indicated, In
ogrel or prasug!

nestancet , 2009, 374, 9694 : 989 - 997



inimizzare il rischio di
gastrointestinale




NOTA INFORMATIVA IMPORTANTE CONCORDATA CON LE AUTORITA
REGOLATORIE EUROPEE E L’AGENZIA ITALIANA DEL FARMACO (AIFA)

Potenziale interazione tra Inibitori di Pompa Protonica e farmaci a base di
clopidogrel (Plavix®)

Gentile Dottoressa, Egregio Dottore

L'uso concomitante di medicinali 2 base di clepidogrel ¢ di Inibitori di Pompa Protonica

(IPP} deve essere evitalo a meno che non sia assolutamente necessario, in quanto
Clepidogrel puo essere meno efficace nei pazienti che assumono tale associazione di

farmaci.

* non identifica quando si verifichi “I’assoluta” necessita dell’utilizzo dei farmaci [PP!I

eNon riporta alcuna distinzione tra | vari PPI



Variant Alleles

e Extensive metabolism: CYP2C19*1/*1

e |ntermediate metabolism:
CYP2C19*1/*2 or *1/*3

e Poor metabolism:
CYP2C19*2/*2, *2/*3 or *3/*3 (also *4,*5)

o Ultrarapid: CYP2C19*17 /*17



CLINMCAL REVIEWS

Proton Pump Inhibitor and Clopidogrel Interaction:
Fact or Fiction?

s NOT clearly different from another. so merely switching P
siewed as sufficient to avoid any potential risk. .

. -

dence does not justify the conclusion that PPIs d
ficacy of clopidogrel. Nonetheless, until further re
ailable, wide separation of PPl and clopidogre!
ninimize any potential, though unproven, cl

sen these two widely used medications




Poiche PPI e clopidogrel = 1 volta / die

» Poiche dopo 4-6 ore la concentrazione

plasmatica di Clopidogrel sono non
misurabili

Howr to deal with the interaction in practice? The following steps

could be suggested o clinicians who take care of patients on
clopidogred for comnany artery disease;

Firer, evaluare the nsk al gasmomiestinal ubcess and bleedme in
those who are administered dual antiplatelet therapy after an acute
COrnAary syndnome of a perculanecus Coronary intersenizon with
stent implantation [dyspepsia, previous gastrointestinal bleeding,
concomirant use of MSAID o7 oral antcoapulants)
2, Administer PPl in patients at high risk of peptic ulcer or
rastromniestinal biseding and = all pattents who are Symplomaic i i i
b . o et FOp * PPI prima di colazione
far dyspepsia
Among all PPls avadlable prefer pantoprazobe or rabeprazolecnnthe o« CLOPIDOGREL prima di dormire
basis of their pharmacokinetd profide and thelr property o be
wrak inhibitors of CYF2019 Moreover pantoprazole did not
interfere with antiplatelet chopidogrel activity in mechanistic
pharmacodynamic trials and could be considered the first choice

el

proton pump mhibitor i pattents on dual annpiateler therapy

4, Srparate the administration of Copidogrel and the PP by 12-
15 hours: rapid metabolism of clopedogre! and transient inhiniory
effect of the PP on CYP2C19 make any interaction unrealistic if the
dosng of the twio medbtanons are staggered.

European Journal of Internal Medicine 21 (2010) 484—489






