
WHICH PPI ARE PARTICULARLY PREFERRED IN 
PATIENTS TAKING MEDICATION?
Proton pump inhibitors (PPI) are currently the most 
commonly used drugs and have risk for drug interac-
tions in people taking multiple medications. When 
studies on the risk of drug interactions of PPIs are exam-
ined in the literature, it is evident that the most studied 
subject is the interaction of clopidogrel and PPI.

Six meta-analyses were found in the literature regard-
ing the concomitant use of PPIs and clopidogrel. Out 
of these, in the meta-analysis performed by Huang et 
al. (1) in which the maximum number (32) of studies 
were evaluated, an increased risk of major cardiac event 
(HR 1.40, 95% CI 1.19-1.64; OR 1.27, 95% CI 1.13-1.42) 
and an increased risk of acute coronary syndrome (HR 
1.42, 95% CI 1.14-1.77; OR 1.42, 95% CI 1.08-1.87) were 
reported. No risk increase has been reported for the to-
tal mortality (HR 1.30, 95% CI 0.91-1.86; OR 0.92, 95% 
CI 0.82-1.04) and cardiovascular death (HR 1.21, 95% CI 
0.60-2.43). As a result, the concomitant use of clopido-
grel and PPIs increases the risk of major cardiac events, 
but it has not been shown to influence total mortality 
(1,2). Although there is insufficient data in the literature, 
omeprazole and esomeprazole with high affinity of CY-
P2C19 should be avoided if PPI are required to be used 
in patients treated with clopidogrel.

Theophylline is often used in combination with PPI 
in advanced-age populations with respiratory dis-
eases. In reference to the conducted studies, the-
ophylline blood levels are not affected by the con-
comitant use of lansoprazole or pantoprazole with 
theophylline (3). Lansoprazole, pantoprazole, and 
omeprazole do not affect the excretion and absorp-
tion of theophylline (4). There is no change in the-
ophylline pharmacokinetics with the use of rabepra-
zole (5). Treatment change is not needed in patients 
using theophylline together with lansoprazole, pan-
toprazole, omeprazole, and rabeprazole. There is no 
data involving esomeprazole.

In the concomitant use of warfarin and pantoprazole, it 
was found that pantoprazole did not change the phar-
macokinetics and pharmacodynamics of warfarin. (6) 
Because omeprazole increases the r-warfarin blood lev-
els and reduces thrombosis by 10%, omeprazole should 
be avoided in patients taking warfarin (7). There is insuf-
ficient data on other PPIs.

Limited data suggest that the serum levels of digoxin 
do not change in the concomitant use of this drug with 
pantoprazole or rabeprazole (8,9). Omeprazole increas-
es the digoxin blood levels (10). There is no data about 
the other PPI.
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ABSTRACT

Currently, proton pump inhibitors (PPIs) are widely used either over the counter or on prescription drugs. PPI’s 
are frequently used with other drugs when elderly and chronic desease burden population is taken to consid-
eration. Drug interactions with PPIs are a prominent clinical problem in this direction. In this study, we reviewed 
potential risks of concomittant use of PPIs and other drugs and apropriate PPI choise. 
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In the concomitant use of lansoprazole, omeprazole, and esome-
prazole with acetylsalicylic acid (ASA), the effectiveness of ASA 
does not change (11-13). There is no data on the other PPI.

It has been shown in studies that the concomitant use of pan-
toprazole or lansoprazole in patients using diazepam does not 
affect the metabolism of diazepam (14-16). The use of omepra-
zole or esomeprazole may increase the effect of diazepam 
(16,17).

We were able to find only one study in the literature regarding 
the concomitant use of PPI and oral contraceptives in which it 
has been reported that lansoprazole does not affect the bio-
availability of low doses of oral contraceptives (18).

The concomitant use of pantoprazole, esomeprazole, omepra-
zole, or lansoprazole with prasugrel does not change the effect 
of prasugrel (19).

Only one study was found in the literature regarding the use 
of thyroid hormone preparations together with PPIs and it has 
been reported that pantoprazole does not change the absorp-
tion kinetics of levothyroxine in aforementioned study (20).

PPI may reduce the effectiveness of oral itraconazole (21).

In the concomitant use of mycophenolate mofetil and PPI, en-
teric-coated mycophenolate mofetil should be used (22).

WHICH PPI SHOULD BE USED WITH QUICK METABOLIZERS?
According to the current literature data, there is no significant 
difference among PPI in patients with higher metabolism in 
terms of the suppression of stomach acid on the 7th day of 
treatment (23,24) (level of evidence: 1b).
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•	 Omeprazole increases the plasma levels of warfarin, 
but there is insufficient data in the literature regarding 
its clinical implications. There is insufficient data on 
the other PPIs (Level of evidence: 1b).

•	 Limited data suggest that the serum levels of digoxin do 
not change with pantoprazole and rabeprazole. Omep-
razole increases the digoxin blood level. There is insuffi-
cient data on the other PPIs (Level of evidence: 2b).

•	 In the concomitant use of lansoprazole, omeprazole, 
and esomeprazole with acetylsalicylic acid (ASA), ASA 
effectiveness does not change. There is no data about 
other PPIs (Level of evidence: 1b).

•	 Pantoprazole or lansoprazole can be used if PPI use 
is needed in patients taking diazepam. The use of 
omeprazole or esomeprazole with diazepam can en-
hance the effect of diazepam (Level of evidence: 1b).

•	 There is no evidence of pharmacokinetic interactions 
between lansoprazole and low-dose oral contraceptives. 
There is no data on the other PPIs (Level of evidence 2b).

•	 Pantoprazole, esomeprazole, omeprazole and lansop-
razole do not change the effect of prasugrel (Level of 
evidence: 2b).

•	 Pantoprazole does not change the levothyroxine blo-
od levels. There is no data about other PPIs (Level of 
evidence: 2b).

•	 PPIs may reduce the efficacy of oral itraconazole (Le-
vel of evidence: 2b).

•	 In the concomitant use of mycophenolate mofetil and 
PPI, enteric-coated mycophenolate mofetil should be 
used (Level of evidence: 3b).

RECOMMENDATIONS
•	 The concomitant use of PPIs and clopidogrel increa-

ses the risk of major cardiac events, but its effect on 
total mortality could not be demonstrated (Level of 
evidence: 1a).

•	 Although there is insufficient data in the literature, 
omeprazole and esomeprazole with high affinity of 
CYP2C19 should be avoided if PPIs are required to be 
used in patients treated with clopidogrel (Level of evi-
dence: 5).

•	 Treatment change is not required in patients using 
theophylline together with lansoprazole, pantoprazo-
le, omeprazole (level of evidence: 1b) and rabeprazole 
(Level of evidence: 4). There is insufficient data regar-
ding esomeprazole.

•	 Pantoprazole does not alter the effectiveness of war-
farin in concomitant use of warfarin and pantoprazole 
(Level of evidence: 2b).

https://doi.org/10.1016/j.arcmed.2012.04.004
https://doi.org/10.1111/j.1538-7836.2010.04049.x
https://doi.org/10.1046/j.1365-2036.2000.00703.x
https://doi.org/10.1046/j.1365-2125.1999.00043.x
https://doi.org/10.1111/j.1365-2125.1995.tb05732.x


7.	 Sutfin T, Balmer K, Boström H, Eriksson S, Höglund P, Paulsen 
O. Stereoselective interaction of omeprazole with warfarin in 
healthy men. Ther Drug Monit 1989; 11: 176-84. [CrossRef ]

8.	 Hartmann M, Huber R, Bliesath H, et al. Lack of interaction be-
tween pantoprazole and digoxin at therapeutic doses in man. Int 
J Clin Pharmacol Ther 1996; 34(Suppl 1): S67-71.

9.	 Le GH, Schaefer MG, Plowman BK, et al. Assessment of potential 
digoxin--rabeprazole interaction after formulary conversion of pro-
ton-pump inhibitors. Am J Health Syst Pharm 2003; 60: 1343-5.

10.	 Oosterhuis B, Jonkman JH, Andersson T, Zuiderwijk PB, Jedema JN. 
Minor effect of multiple dose omeprazole on the pharmacokinetics 
of digoxin after a single oral dose. Br J Clin Pharmacol 1991; 32: 569-72. 
[CrossRef ]

11.	 Adamopoulos AB, Sakizlis GN, Nasothimiou EG, et al. Do proton 
pump inhibitors attenuate the effect of aspirin on platelet aggre-
gation? A randomized crossover study. J Cardiovasc Pharmacol 
2009; 54: 163-8. [CrossRef ]

12.	 Andersson T, Morrison D, Nagy P, Pisupati J, Schettler J, Warner 
TD. Evaluation of the pharmacodynamics of acetylsalicylic acid 81 
mg with or without esomeprazole 20 mg in healthy volunteers. 
Am J Cardiovasc Drugs 2012; 12: 217-24. [CrossRef ]

13.	 Offman E, Schobelock MJ, Brickl R, VanderMaelen CP, Ehrlich J, 
Eisert W. Pharmacokinetics and pharmacodynamics of the anti-
platelet combination aspirin (acetylsalicylic acid) plus extended-
release dipyridamole are not altered by coadministration with 
the potent CYP2C19 inhibitor omeprazole. Am J Cardiovasc 
Drugs 2013; 13: 113-20. [CrossRef ]

14.	 Gugler R, Hartmann M, Rudi J, et al. Lack of pharmacokinetic inter-
action of pantoprazole with diazepam in man. Br J Clin Pharma-
col 1996; 42: 249-52. [CrossRef ]

15.	 Lefebvre RA, Flouvat B, Karolac-Tamisier S, Moerman E, Van Ganse 
E. Influence of lansoprazole treatment on diazepam plasma con-
centrations. Clin Pharmacol Ther 1992; 52: 458-63. [CrossRef ]

16.	 Drewelow B, Schaffler K, Reitmeir P. Superior interaction profile 
of pantoprazole vs esomeprazole after single dose diazepam re-
garding pharmacodynamic (PD) and kinetic (PK) parameters. Can 
J Gastroenterol 2006; 20(Suppl A): 144.

17.	 Ishizaki T, Chiba K, Manabe K, et al., Comparison of the interac-
tion potential of a new proton pump inhibitor, E3810, versus 
omeprazole with diazepam in extensive and poor metabolizers 
of S‐mephenytoin 4′‐hydroxylation. Clin Pharmacol Ther 1995; 58: 
155-64. [CrossRef ]

18.	 Fuchs W, Sennewald R, Klotz U. Lansoprazole does not affect the 
bioavailability of oral contraceptives. Br J Clin Pharmacol 1994; 38: 
376-80. [CrossRef ]

19.	 O'Donoghue ML, Braunwald E, Antman EM, et al. Pharmacody-
namic effect and clinical efficacy of clopidogrel and prasugrel 
with or without a proton-pump inhibitor: an analysis of two ran-
domised trials. Lancet 2009; 374: 989-97. [CrossRef ]

20.	 Dietrich JW, Gieselbrecht K, Holl RW, Boehm BO. Absorption ki-
netics of levothyroxine is not altered by proton-pump inhibitor 
therapy. Horm Metab Res 2006; 38: 57-9. [CrossRef ]

21.	 Jaruratanasirikul S, Sriwiriyajan S. Effect of omeprazole on the 
pharmacokinetics of itraconazole. Eur J Clinpharmacol 1998; 54: 
159-61. [CrossRef ]

22.	 Rupprecht K, Schmidt C, Raspé A, et al. Bioavailability of Myco-
phenolate Mofetil and Enteric‐Coated Mycophenolate Sodium 
Is Differentially Affected by Pantoprazole in Healthy Volunteers. J 
Clin Pharmacol 2009; 49: 1196-201. [CrossRef ]

23. 	 Shimatani T, Moriwaki M, Xub J, Tazuma S, Inoue M. Acid-suppressive 
effects of rabeprazole: Comparing 10 mg and 20 mg twice daily in 
Japanese Helicobacter pylori-negative and –positive CYP2C19 exten-
sive metabolisers. Dig Liver Dis 2006; 38: 802-8. [CrossRef]

24. 	 Lou HY, Chang CC, Sheu MT, Chen YC, Ho HO. Optimal dose regi-
mens of someprazole for gastric acid suppression with minimal 
influence of the CYP2C19polymorphism. Eur J Clin Pharmacol 
2009; 65: 55-64. [CrossRef ]

S70

Çelebi and Yılmaz. Proton pump inhibitors and drug interactions Turk J Gastroenterol 2017; 28(Suppl 1): S68-S70

https://doi.org/10.1097/00007691-198903000-00010
https://doi.org/10.1111/j.1365-2125.1991.tb03953.x
https://doi.org/10.1097/FJC.0b013e3181af6d9c
https://doi.org/10.2165/11634280-000000000-00000
https://doi.org/10.1007/s40256-013-0018-3
https://doi.org/10.1046/j.1365-2125.1996.40619.x
https://doi.org/10.1038/clpt.1992.172
https://doi.org/10.1016/0009-9236(95)90193-0
https://doi.org/10.1111/j.1365-2125.1994.tb04370.x
https://doi.org/10.1016/S0140-6736(09)61525-7
https://doi.org/10.1055/s-2006-924980
https://doi.org/10.1007/s002280050438
https://doi.org/10.1177/0091270009344988
https://doi.org/10.1016/j.dld.2006.06.002
https://doi.org/10.1007/s00228-008-0552-0

