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Introduction

The CYP2C19 genotypic polymorphism sig-
nificantly affects the success of Helicobacter 
pylori (HP) eradication treatment1. All current 
treatment options for the eradication of H. pylo-
ri infection involve the combination of a proton 
pump inhibitor (PPI) and antibiotics2. PPIs are 
indispensable in the eradication of H. pylori in-
fection, and the rationale for their use involves a 
number of potential mechanisms. PPI components 
with antisecretory properties increase gastric pH, 
therefore stabilizing acid-labile antibiotics in the 
stomach, and increase gastric luminal antibiotic 
concentrations3-5. 

PPI metabolism and pharmacokinetics are reg-
ulated by cytochrome P450 enzymes in the liv-
er, mainly S-mephenytoin-4-hydroxylase, which 
is encoded by CYP2C196-7. The three possible 
genotypes for CYP2C19 each has a distinct ef-
fect on the pharmacodynamics of PPIs. Homo-
zygote extensive metabolizers (HomEM) are the 
most frequent genotype and have two wild-types 
(non-mutant) (*1/*1) alleles. HomEM is associ-
ated with increased enzyme activity, which in-
creases the rate of PPI metabolism. HP cannot be 
eradicated in HomEM due to the insufficient rise 
in intragastric pH and the low level of antibiotic 
bioavailability8. We determined whether the HP 
eradication rate would increase after high-dose 
PPI treatment of extensive PPI metabolizers who 
had been treated unsuccessfully with a standard 
PPI dose.
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In our report, increasing the PPI dosage in pa-
tients with genotype polymorphisms may be ef-
fective on eradication rates. Eradication rates are 
directly affected by CYP2C19 polymorphisms, 
and eradication treatments should be planned 
considering such genotypic polymorphisms. 
Hence, CYP2C19 genotyping prior to treatment 
may facilitate determination of the optimum PPI 
dose to improve the therapeutic outcome. How-
ever, further researches are required to confirm 
this hypothesis.
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Extensive PPI metabolizers, who had non-ul-
cerous dyspepsia and HP on an endoscopic evalu-
ation and, according to an antrum-corpus biopsy, 
were still infected with HP after standard eradica-
tion treatment, were included in the study. In our 
previous work, 156 extensive PPI metabolizers 
were treated with a standard antibiotic dose, ra-
beprazole, and pantoprazole for 14 days to eradi-
cate HP9. Among this group, the 25 patients who 
did not respond to the treatment were adminis-
tered a high dose PPI as a second treatment. As in 
the first eradication treatment, 2 × 500 mg clari-
thromycin and 2 × 1 g amoxicillin were given as 
antibiotics. The rabeprazole dose was increased 
to 3 × 20 mg in the second treatment for the group 
taking 2 × 20 mg. The pantoprazole dose was 
increased to 3 × 40 mg for the group given 2 × 
40 mg. HP antigen in the stool at the end of 12 
weeks of treatment was used to determine treat-
ment success. The HP eradication success rate 
after standard antibiotic treatment and a standard 
PPI dose was 64.7% (n = 101) for the 156 exten-
sive metabolizers (Table I). HP eradication rates 
were not different in two groups. The 25 patients 
whose eradication treatments were unsuccessful 
were administered a second eradication treatment 
of high-dose PPI and a standard antibiotic dose 
for 3 months after the end of the previous treat-
ment. The mean age of the patients given high-
dose PPI and the standard antibiotic dose was 37 
± 13 (range, 18-61) years, and 68% (n = 17) were 
female. About 48% (n = 12) of the patients were 
given rabeprazole and 52% (n = 13) were given 

pantoprazole. The eradication success rate of the 
group taking high-dose PPI (n = 25) was 80% (n 
= 20), and none of the patients stopped taking 
the drugs (Table II). We speculate that the high-
er eradication rate in those taking high-dose PPI 
was due to intragastric pH. Suppressing gastric 
acid secretion causes the intragastric pH to rise 
above 6, which favors amoxicillin activity in gas-
tric juice10. The pH reached higher values during 
high-dose PPI treatment in extensive metaboliz-
ers. These findings suggest that extensive PPI 
metabolizers with failed eradication treatment 
should take a higher PPI dose before other treat-
ment protocols are attempted. Increasing the PPI 
dosage in patients with genotype polymorphisms 
may be effective on eradication rates. Hence, CY-
P2C19 genotyping prior to treatment may facil-
itate determination of the optimum PPI dose to 
improve the therapeutic outcome.
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Helicobacter eradication with high dose proton pump inhibitors

1797

  3)	 Erah PO, Goddard AF, Barrett DA, Shaw PN, Spiller 
RC. The stability of amoxycillin, clarithromycin and 
metronidazole in gastric juice: Relevance to the 
treatment of Helicobacter pylori infection. J Anti-
microbial Chemotherapy 1997; 39: 5-12.

  4)	 Goddard AF, Jessa MJ, Barrett DA, Shaw PN, Idström 
JP, Cederberg C, Spiller RC. Effect of omeprazole on 
the distribution of metronidazole, amoxicillin, and 
clarithromycin in human gastric juice. Gastroente-
rology 1996; 111: 358-367. 

  5)	 Scott DR, Weeks D, Hong C, Postius S, Melchers K, 
Sachs G. The role of internal urease in acid resis-
tance of Helicobacter pylori. Gastroenterology 
1998; 114: 58-70.

  6)	 Andersson T, Regardh CG, Dahl-Puustinen ML, Ber-
tilsson L. Slow omeprazole metabolizers are also 
poor S-mephenytoin hydroxylators. Therapeutic 
Drug Monitoring 1990; 12: 415-416. 

  7)	 Andersson T, Regardh CG, Lou YC, Zhang Y, Dahl 
ML, Bertilsson L. Polymorphic hydroxylation of 

S-mephenytoin and omeprazole metabolism in 
Caucasian and Chinese subjects. Pharmacoge-
netics 1992; 2: 25-31.

  8)	 Zhao F, Wang J, Yang Y, Wang X , Shi R, Xu Z, Hu-
ang Z, Zhang G. Effect of CYP2C19 genetic poly-
morphisms on the efficacy of proton pump ınhi-
bitor-based triple therapy for Helicobacter pylori 
eradication: a meta-analysis. Helicobacter 2008; 
13: 532-41. 

  9)	 Ormeci A, Emrence Z, Baran B, Gokturk S, Soyer O.M, 
Evirgen S, Akyuz F, Karaca C, Besisik F, Kaymakoglu S, 
Ustek D, Demir K. Effect of cytochrome P450 2C19 
polymorphisms on the Helicobacter pylori eradi-
cation rate following two-week triple therapy with 
pantoprazole or rabeprazole. Eur Rev Med Phar-
macol Sci 2016; 20: 879-885.

  10)	Grayson ML, Eliopoulos GM, Ferraro MJ, Moellering 
RC Jr. Effect of varying pH on the susceptibility of 
Campylobacter pylori to antimicrobial agents. Eur 
J Clin Microbiol Infect Dis. 1989; 8: 888–889.


