


Inbitori della pompa protonica 
(PPI)

Inibizione irreversibile della PP per 36 ore
(emivita 2 ore)

• Omeprazolo
• Esomeprazolo
• Lansoprazolo
• Rabeprazolo
• Pantoprazolo



Clopidogrel Profarmaco, dopo l’assorbimento intestinale 
necessita di 2 steps ossidativi epatici, dipendenti dal citocromo P450 
(CYP2C19 e CYP3A4) per diventare un metabolita attivo e bloccare il 
recettore ADP P2Y12 sulle piastrine

Prasugrel Profarmaco che necessita, dopo l’assorbimento 
intestinale, di una idrolizzazione esterasi dipendente ed una 
ossidazione P450 (CYP2C19) dipendente per divenire un metabolita
attivo 

Antiaggreganti 
piastrinici



Schomig et al. N Engl J M 2009

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



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 PPI. PPI omeprazolo
attenua significativamente l’attività 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 è un problema che 
interessa tutta la classe farmacologica dei PPI in egual misura.
Gli effetti di inibizione enzimatica interessano l’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. 
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Studi sperimentali utilizzando test di 
reattività piastrinica

Cruisset et al JACC 2009
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COGENT: Conclusion

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

• The data provide strong reassurance that there is no clinically relevant adverse cardiovascular 

interaction between clopidogrel and PPIs

• 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 GI events in patients on 

antithrombotic therapy, though prophylactic PPIs seem very promising



Ho et al. JAMA 2009
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The The LancetLancet , 2009, 374, 9694 : 989 , 2009, 374, 9694 : 989 -- 997997

The current findings do not support the The current findings do not support the 

need to avoid concomitant use of PPIs, need to avoid concomitant use of PPIs, 

when clinically indicated, in patients when clinically indicated, in patients 

receiving clopidogrel or prasugrelreceiving clopidogrel or prasugrel



Flow chart per minimizzare il rischio di sanguinamento 
gastrointestinale

AHA/ACC Statement, Circulation 2008; 118:1894



• non identifica quando si verifichi “l’assoluta” necessità dell’utilizzo dei farmaci PPI

•Non riporta alcuna distinzione tra I vari PPI



Variant Alleles Variant Alleles 
• Extensive metabolism: CYP2C19*1/*1

• Intermediate metabolism: 
CYP2C19*1/*2 or *1/*3 

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

• Ultrarapid: CYP2C19*17 /*17



1. One PPI is NOT clearly different from another, so merely switching PPIs 
cannot be viewed as sufficient to avoid any potential risk. 

2. The current evidence does not justify the conclusion that PPIs decrease 
the clinical efficacy of clopidogrel. Nonetheless, until further reliable 
data become available, wide separation of PPI and clopidogrel dosing 
should in theory minimize any potential, though unproven, clinical 
interaction between these two widely used medications.

Am J Gastroenterol 2010; 105:34-41



Poichè PPI e clopidogrel = 1 volta / die

• Poichè dopo 4-6 ore la concentrazione
plasmatica di Clopidogrel sono non 
misurabili

• PPI prima di colazione
• CLOPIDOGREL prima di dormire

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