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Is It More Effective to Prescribe a Proton Pump Inhibitor Separately 
before a Meal for the Eradication of Helicobacter pylori ?
Gyu Won Lee, Jae Hyun Kim, Won Moon, Seun Ja Park, Moo In Park, Sung Eun Kim, Hye Jung Kwon, Youn Jung Choi
Department of Internal Medicine, Kosin University College of Medicine, Busan, Korea

Background/Aims: The current standard regimen for the treatment of Helicobacter pylori infection is a combination of a proton 
pump inhibitor (PPI), amoxicillin, and clarithromycin. The aim of this study was to determine the effectiveness of PPIs taken sepa-
rately before a meal for the treatment of H. pylori infection.
Materials and Methods: This retrospective study included 160 patients who were tested positive for rapid urease in Kosin Unversity 
Gospel Hospital between January 2008 and December 2012. The patients were divided into two groups (n=80 in each group) based 
on the method of administration of the H. pylori triple therapy. Group A took a PPI before a meal and amoxicillin and clarithromycin 
after a meal. Group B took all three medications together after a meal. The 13C-urea breath test was performed after 4 weeks to assess 
the eradication of H. pylori.
Results: H. pylori was eradicated in 58/80 (72.5%) patients in group A and 60/80 (75.0%) patients in group B, with no significant 
difference between the groups (P=0.719). Adverse effects occurred in 4 patients of group A and 7 patients of group B (5.0% and 
8.8%, respectively); however, the difference between the groups was not significant (P=0.232). 
Conclusions: Administration of all medicines at once after a meal may be the better prescription for treatment, considering patient 
convenience and improved likelihood of compliance. (Korean J Helicobacter Up Gastrointest Res 2018;18:110-114)
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INTRODUCTION

Helicobacter pylori, which was first identified in 1982 

by Australian scientists Barry Marshall and Robin Warren, 

is a Gram-negative microaerophilic bacterium found in 

the stomach.1 It is known to cause chronic gastritis, pep-

tic ulcers, mucosa-associated lymphoid tissue lymphoma, 

and stomach cancer.2 In a systemic review reported in 

Japan, Ito et al.3 found that H. pylori eradication therapy 

diminished the prevalence of gastric cancer by approx-

imately one-third. Prospective studies have also reported 

that in the 10 years after H. pylori eradication, gastric 

atrophy and intestinal metaplasia significantly decreased, 

and these results may be associated with a reduction in 

gastric cancer occurrence.4,5 In 1997, the European 

Helicobacter Study Group recommended triple therapy as 

first-line treatment for H. pylori infection, which consists 

of a proton pump inhibitor (PPI), amoxicillin, and clari-

thromycin. Triple therapy has remained the first-choice 

regimen for the past decade and has been recommended 

by most consensus meetings, and by both European and 

American scientific societies.6

A gastric pH of 5.0 or greater should be maintained for 

effective eradication of H. pylori 7 and the administration 

of PPI more than two times the usual dose is necessary to 

do that.8,9 PPIs increase the gastric pH, which then de-

creases the loss of antibiotics through the gastric mucosa. 

This agent also improves the minimal inhibitory concen-

tration of antibiotics, which leads to improved effects in 

the eradication of H. pylori.7,10,11 PPIs are most effective 

when the medicine is ingested before breakfast, as only 

5% of proton pumps are in their active state at fasting, 

but after breakfast, about 60∼70% of proton pumps are 

active.12 Furthermore, taking a PPI with a meal may de-

crease systemic bioavailability and delay peak plasma 

concentrations.13 Amoxicillin and clarithromycin are usu-

ally taken after a meal in order to reduce adverse effects 

of the drugs, such as epigastric soreness or gastro-

intestinal trouble. However, asking H. pylori patients to 
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take a PPI before a meal and the other two antibiotics af-

ter a meal could be ineffective considering the incon-

venience and probable non-compliance of patients. The 

inconvenience and the decreased patient compliance 

could lead to a reduced effectiveness of the triple 

therapy. To date, no study has measured the effects of 

taking the triple therapy of drugs all at once after a meal, 

or dividing them, taking PPIs before a meal and anti-

biotics after a meal.

In this study, we aimed to compare the eradication 

rate of H. pylori in a single medical center using two 

methods in practice: three drugs at once after a meal or 

a PPI before a meal and antibiotics after a meal. We then 

tried to determine the effectiveness of prescribing PPIs 

before a meal separately for treatment of H. pylori.

MATERIALS AND METHODS

1. Patients and data collection 

This study was a retrospective, single center study. We 

reviewed the medical records of patients who visited 

Kosin Unversity Gospel Hospital for treatment of H. pylo-

ri, between January 2008 and December 2012. A total of 

276 patients who had tested positive for rapid urease 

were treated for H. pylori with standard triple therapy at 

Kosin Unversity Gospel Hospital. Of these patients, 80 

patients took a PPI 30 minutes before a meal and anti-

biotics after meal, while the other 196 patients took all 

three drugs at once after a meal. To reduce the effect of 

confounders in the two groups based on the admin-

istration method, we randomly matched the patients ac-

cording to sex and age at a 1:1 ratio by using a random 

table. We divided the two groups according to the ad-

ministration method used for triple therapy for erad-

ication of H. pylori. Group A included the patients who 

took a PPI before a meal and two antibiotics after a meal; 

group B included the patients who took the three drugs 

at once after a meal. This study was approved by the 

Institutional Review Board of Kosin University Gospel 

Hospital (IRB no. KUGH 2013-063).

2. Medication

The regimen included lansoprazole (30 mg), amoxicillin 

(1,000 mg), and clarithromycin (500 mg). All drugs were 

taken twice a day for seven days. There was no pharma-

ceutical company participation. All patients were asked to 

avoid smoking, alcohol, foods rich in tyramine and sea-

food, from the start of treatment until one week after.

3. Adverse effects

A follow-up appointment was scheduled with patients 

four weeks after triple therapy, where patients were test-

ed for any adverse effects. 

4. Main outcome measures

At least four weeks after the end of treatment a 
13C-urea breath test (13C-UBT) was performed to validate 

eradication of H. pylori. All patients took tables including 

100 mg of 13C-urea (UBiTkitTM; Otsuka Pharmaceutical, 

Tokyo, Japan) with 100 mL of water orally, and the sec-

ond breath sample was obtained 20 minutes after taking 

the tablets. The 13C-UBT (UBiT-IR300®; Otsuka Electron-

ics, Osaka, Japan) was considered negative if the delta 

value was below four.

5. Statistical analysis

IBM SPSS Statistics for Windows ver. 20.0 (IBM Co., 

Armonk, NY, USA) was used to perform the statistical 

analysis. The chi-square test was used to analyze catego-

rical variables and the Student’s t-test was used to ana-

lyze quantitative variables. All results were considered 

statistically significant when P values were ＜0.05.

RESULTS

One hundred sixty patients were included in this study. 

Of the 160 patients, 80 were included in group A and 80 

were included in group B. The baseline characteristics of 

the patients and causes of H. pylori eradication are sum-

marized in Table 1. 

The eradication rate of group A was 72.5% (58/80) and 

the eradication rate of group B was 75.0% (60/80). There 

was no significant difference between the two groups 

(P=0.719) (Table 2). Few patients in either group experi-

enced any adverse effects (Table 2): 4 of 80 patients 

(5.0%) in group A and 7 of 80 patients (8.8%) in group B. 
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Table 1. Baseline Characteristics of Patients and Causes of 
Helicobacter pylori Eradication

Variable Group A Group B P value

Number of patients 80 80
Age (yr) 53.3±12.5 51.5±12.2 0.334
Sex (male/female) 59/21 50/30 0.127
Causes of H. pylori eradication 0.015
   Gastric ulcer, scar 23 18
   Gastric ulcer, active 1 0
   Duodenal ulcer, scar 25 44
   Duodenal ulcer, active 5 1
   MALT lymphoma 0 2
   Post EMRa 12 5
   Lymphofollicular gastritis 4 6
   Wanted by patients 10 4

Values are presented as number only or mean±standard deviation. 
Group A, the patients who took a proton pump inhibitor before a meal 
and two antibiotics after a meal; Group B, the patients who took the 
three drugs at once after a meal; MALT, mucosa-associated lymphoid
tissue; EMR, endoscopic mucosal resection.
aPatients who had received endoscopic treatment for adenoma or 
early gastric cancer.

Table 2. Eradication Rate of Helicobacter pylori and Adverse Effects 
after Triple Therapy in Group A and B (n=80)

Variable Group A Group B P value

Eradication rate of H. pylori 58 (72.5)  60 (75.0) 0.719
Adverse effects
   No symptom 76 73
   Epigastric discomfort 1   2
   Diarrhea 3   3
   Constipation 0   2a

   Nausea/vomiting 0   1a

   Dizziness 0   1a

Values are presented as number (%) or number only.
Group A, the patients who took a proton pump inhibitor before a meal 
and two antibiotics after a meal; Group B, the patients who took the 
three drugs at once after a meal.
aAccompanied symptoms for one patient.

All adverse effects were self-limiting, so the patients who 

experienced adverse effects did not quit the drugs. There 

was also no significant difference in adverse effects expe-

rienced by groups (P=0.232) (Table 2).

DISCUSSION

In this study, we aimed to compare the eradication 

rate of H. pylori between two administration methods of 

triple therapy. Worldwide, the eradication rate of H. py-

lori has recently gradually decreased, and in South Korea, 

the eradication rate of first-line treatment has also gradu-

ally decreased. According to a systemic review reported 

in South Korea, the eradication rate was 90% in 1997∼

1998, but that rate has decreased continuously to less 

than 80% in 2009, and 75.8% in 2012.14 The eradication 

rate in our study was similar to the result in 2012 

(73.8%). There are many factors that contribute to a de-

crease in the eradication rate of H. pylori; the most com-

mon cause is the increase in resistance to clarithromycin, 

and the compliance of patients is thought to be also im-

portant cause. Therefore, new therapeutic strategies 

against H. pylori infection that have been tried all over 

the world include sequential therapy,15-19 concomitant 

therapy,20-22 and tailored therapy.23,24 Compliance with 

therapy is also important factor in H. pylori eradication. 

Poor compliance with therapy could be contribute to 

lower levels of eradication.25 We hypothesized that poor 

compliance with H. pylori eradication might associated 

with inconvenient taking drugs. Therefore, we divided in-

to two groups and compared the eradication rate of H. 

Pylori between two administration methods of triple 

therapy.

The dividing method, which prescribes taking a PPI 

before a meal and antibiotics after a meal, has a high 

probability of patient incompliance due to inconvenience. 

However, no reports have shown a difference in erad-

ication rates between the dividing method and the 

all-at-once method of triple therapy. In this study, we 

compared the eradication rate of two groups. H. pylori 

was successfully eradicated in group A and group B, in 58 

of 80 patients (72.5%) and in 60 of 80 patients (75.0%), 

respectively. There was no significant difference in erad-

ication rates between the two groups (P=0.719). There 

was also no significant difference in the prevalence of ad-

verse effects between the two groups (P=0.232). Accor-

ding to these results, the method that prescribes taking a 

PPI before a meal and two antibiotics after a meal is no 

more effective than prescribing all three drugs at once af-

ter a meal. 

PPI is known to be most effective when taken before 

breakfast, and amoxicillin and clarithromycin are usually 

taken after a meal to reduce the adverse effects of the 
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drugs, such as epigastric soreness or gastrointestinal 

trouble. Hatlebakk et al.26 reported that during the 9-hour 

daytime period, median gastric pH increases by 0.9 and 

the percentage of time for which gastric pH ＜4 was 

more than halved when PPI was taken before breakfast 

compared with no breakfast. Thus, it was suggested that 

a morning dose of PPI should be taken before a meal for 

optimal efficacy. Amoxycillin is most stable over the pH 

range 4.0∼7.0, and the optimum stability of clari-

thromycin was observed to be in the pH range 5.0∼8.0.7 

Because both antibiotics degrade markedly at pH values 

below 5.0, a gastric pH greater than 5.0 should be main-

tained for effective eradication of H. pylori.7 Although 

further studies are needed, we think that taking all three 

drugs after meals could also increase the gastric acid pH 

to above 5.0.

There were some limitations in this study. First, this 

study was retrospectively performed. Therefore, we are 

not sure that the patients included in this study took 

drugs accurately, based on their prescription. However, 

we repeatedly emphasized the administration method of 

the drugs to our patients in the outpatient clinic, and the 

patients listened to an explanation of the administration 

method again in the pharmacy. We believe that the pos-

sibility of taking the drugs incorrectly was minimized by 

these efforts. Second, the adverse events of patients in 

this study are too low compared to previous studies,27 

and these results might be caused by limitations of retro-

spective studies. However, we tried to minimize any bias 

by repeatedly reviewing the medical records. Third, the 

number of patients included in this study was low, and 

then it might be insufficient to draw a conclusion from 

our data. And a selection bias may have occurred in the 

process of choosing the patients for group B through 

age-sexed matched control. To resolve these problems, 

further studies including large number of patients are 

needed.

This study is the first to compare the difference in 

eradication rates according to the administration method 

of the three drugs used for triple therapy (whether taken 

all at once after a meal or divided into a PPI before a 

meal and antibiotics after a meal). There was no sig-

nificant difference in eradication rate between these two 

administration methods. Although further studies are 

needed to confirm this result, the prescription of three 

drugs as triple therapy to be taken at once after a meal 

may be better way than the dividing method, considering 

the convenience and likelihood of compliance of patients.
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