
These results are attributed to the fact that lafutidine 
has strong, continuous antisecretory activity, unaffected 
by CYP2C19 polymorphisms. 
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INTRODUCTION
Many patients with peptic ulcers present with symptoms 
of  epigastric and abdominal pain. Alleviation of  these 
symptoms is an important goal of  treatment for peptic 
ulcers. H pylori plays a critical role in the pathogenesis 
of  peptic ulceration. Eradication of  H pylori infection 
facilitates ulcer healing and prevents recurrence[1-3]. In 
Japan, triple therapy combining a proton-pump inhibitor 
(PPI) with clarithromycin and amoxicillin was approved by 
the National Health Insurance system in November 2000 
and is now widely prescribed clinically. Eradication rates 
with this regimen range from 80% to 90%[4]. However, 
decreasing eradication rates due to clarithromycin-resistant 
strains have recently become a problem.

Lafutidine is an H2-receptor antagonist that conti-
nuously suppresses acid secretion even during the 
daytime, unlike famotidine and cimetidine[5]. After oral 
administration, lafutidine produces a more rapid rise in 
intragastric pH than rabeprazole 20 mg in fasting and 
postprandial H pylori negative male patients, resulting in 
the early resolution of  symptoms[6-9]. Triple therapy with 
lafutidine, clarithromycin, and amoxicillin yields an 80% 
eradication rate[10].

We conducted a randomized, multicenter, open-label 
controlled trial to compare the effectiveness of  a triple 
therapy of  lafutidine, clarithromycin, and amoxicillin with 
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Abstract
AIM: To investigate the therapeutic effects of triple 
therapy combining lafutidine with clarithromycin and 
amoxicillin on H pylori infection and the resolution of 
gastroesophageal symptoms after eradication.

METHODS: We conducted a randomized, multicenter, 
open-label controlled trial to compare the effective�
ness of a triple therapy of lafutidine, clarithromycin, and 
amoxicillin (lafutidine group) with that of a triple therapy 
of lansoprazole, clarithromycin, and amoxicillin (lansopra�
zole group) in patients with H pylori infection. The study 
group comprised 22 patients with gastric ulcers and 18 
patients with duodenal ulcers who had H pylori infection. 

RESULTS: H pylori eradication rates were similar in 
the lafutidine group (14/20, 70%) and the lansoprazole 
group (14/20, 70%). Gastroesophageal reflux and ab�
dominal symptoms improved after eradication therapy in 
both groups, whereas abdominal discomfort, diarrhea, 
and constipation were unchanged. H pylori status had 
no apparent effect on improvement of gastroesophageal 
reflux or abdominal symptoms after treatment. Adverse 
events were similar in both groups.

CONCLUSION: The triple therapy including lafutidine 
is equivalent to triple therapy including lansoprazole in 
terms of H pylori eradication rates and improvement 
in gastroesophageal reflux and abdominal symptoms. 
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that of  a triple therapy of  lansoprazole, clarithromycin, 
and amoxicillin, which is widely prescribed in Japan. Our 
primary goals were to examine the therapeutic effects of  
triple therapy including lafutidine on the resolution of  
symptoms after H pylori eradication therapy. 

MATERIALS AND METHODS
Patients
Eligible patients had a diagnosis of  active gastric ulcer or 
duodenal ulcer (mucosal defect of  more than 5 mm in size) 
confirmed by endoscopic examination and were diagnosed 
from February 2001 through June 2004. Patients who 
had a history of  eradication therapy or who had received 
antimicrobial agents, anticoagulant drugs, or PPIs within 
4 wk before the trial treatment were excluded to eliminate 
the potential effects of  these drugs on H pylori infection. A 
total of  46 patients, who were confirmed to be positive for 
H pylori infection at trial entry, were enrolled. Data from 6 
patients could not be evaluated because of  gastric cancer 
or a request to be withdrawn from the trial. The remaining 
40 patients were included in per-protocol analyses. The 
trial was performed according to the principles of  the 
Declaration of  Helsinki. All patients gave informed 
consent before trial entry. 

Diagnosis of H pylori infection
At trial entry, H pylori status was assessed on the basis 
of  the results of  the rapid urease test (Pyloritec, Sankyo 
Co. Ltd., Tokyo, Japan) or culture of  mucosal-biopsy 
specimens obtained during endoscopy from both 
the antrum (within 2 cm of  the pyloric ring) and the 
corpus (along the greater curvature). At diagnosis 
after eradication, patients were classified as H pylori-
negative if  the results of  the urea breath test and culture 
were both negative. The cut-off  value for the urea 
breath test was set at 2.5‰; patients were considered  
H pylori-negative if  the value was less than 2.5‰ and  
H pylori-positive if  the value was 2.5‰ or higher.

Clinical trial
This randomized, multicenter, open-label controlled trial 
compared the safety and effectiveness of  a combination 
of  lafutidine, clarithromycin, and amoxicillin (lafutidine 
group) with that of  a combination of  lansoprazole, 
clarithromycin, and amoxicillin (lansoprazole group). A 
primary objective was to compare H pylori eradication rates 
and the resolution of  symptoms. 

In the lafutidine group, lafutidine (20 mg), amoxicillin 
(750 mg), and clarithromycin (200 mg) were given orally 
twice daily (after breakfast and dinner) for 1 wk. In the 
lansoprazole group, lansoprazole (30 mg), amoxicillin (750 
mg), and clarithromycin (200 mg) were given orally twice 
daily (after breakfast and dinner) for 1 wk. Eradication of  
H pylori was evaluated 5 wk after the completion of  the 
1-wk course of  eradication therapy. During these 5 wk of  
observation, patients received no medication or were given 
maintenance therapy with lafutidine (10 mg, twice daily). 
To assess symptoms before and after eradication therapy, 
each patient completed a written questionnaire based 
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on the Gastrointestinal Symptom Rating Scale-Japanese 
Version (GSRS-JV). Symptom scores after treatment 
were compared with the baseline scores to evaluate 
improvement in symptoms. 

RESULTS
Of  the 40 patients included in per-protocol analyses, 
22 had gastric ulcers and 18 had duodenal ulcers. The 
demographic characteristics of  the patients did not 
differ significantly between the lafutidine group and the 
lansoprazole group, except for the distribution of  genetic 
polymorphisms of  CYP2C19. Table 1 shows the detailed 
clinical characteristics of  the patients.

An intention-to-treat analysis of  all 46 patients, in 
whom the response to eradication therapy could be evalu-
ated, showed that H pylori  was eradicated in 66.7% (16/24) 
of  the lafutidine group and 72.7% (16/22) of  the lanso-
prazole group. These rates are considered to be similar. 
Among the 40 patients who were treated according to the 
protocol (per-protocol analysis), H pylori was eradicated in 
70.0% (14/20) of  the lafutidine group and 70.0% (14/20) 
of  the lansoprazole group, again showing no difference 
between the groups (����������������������������������    T���������������������������������    able 2). When treatment response 
was analyzed according to CYP2C19 polymorphism type, 
eradication rates were found to be slightly higher among 
homozygous-extensive metabolizers in the lafutidine group 
and poor metabolizers in the lansoprazole group. How-
ever, eradication rates did not differ significantly according 
to the type of  CYP2C19 polymorphism in either the lafu-
tidine or lansoprazole group (��������� T�������� able����  ���3).

As for upper gastrointestinal symptoms at the time of  
eradication therapy, the GSRS scores for gastroesophageal 
reflux and abdominal symptoms improved after eradica-
tion therapy in both groups������������������������������      �����������������������������    (Figure 1). In contrast, the 

Table 1  Demographic characteristics of the patients

Lafutidine 
group

Lansoprazole 
group

P   

No. of patients 20 20 -
Sex (male:female) 13:7 14:6 NS
Mean age (range) 51.1 (22-66) 50.6 (20-79) NS

Site of ulcer 
(gastric ulcer:duodenal ulcer)

12:8 10:10 NS

History of ulcer Initial onset   3   5 NS
Recurrence 15 14
Unknown   2   1

Pretreatment within None 15 13 NS
1 wk before treatment Done   3   6

Unknown   2   1
Pretreatment with an 
H2-receptor antagonist

None 14 14 NS
Done   6   6

CYP2C19 6:9:1:4       5:8:6:1     P < 0.05
(homoEM : heteroEM:PM:Unknown)

Sensitive or resistant to clarithromycin 16:1:3 15:1:4 NS
Sensitive (MIC < 1) resistant:(MIC 
≥ 1):Unknown

HomoEM: homozygous-extensive metabolizer; heteroEM: hetreozygous-
extensive metabolizer; PM: poor metabolizer; MIC: minimal inhibitory 
concentration.



scores for abdominal discomfort, diarrhea, and constipa-
tion were unchanged. The persistence or eradication of   
H pylori had no apparent effect on the changes in the 
GSRS scores for gastroesophageal reflux or abdominal 
symptoms after eradication therapy (Figure 2).

Adverse events occurred in 3 of  the 20 patients in the 
lafutidine group and 3 of  the 20 patients in the lansopra-
zole group. In the lafutidine group, diarrhea, constipation, 
and drug rash occurred in 1 patient in each group. In the 
lansoprazole group, stomatitis occurred in 3 patients, and 
diarrhea, throat pain, and taste disorder occurred in 1 pa-
tient in each group. There were no differences in the inci-
dence of  adverse events between the groups (Table 4).

DISCUSSION
Triple-drug therapy combining 2 antimicrobial agents with 
an antisecretory agent is currently prescribed throughout 
the world to eradicate H pylori [11,12]. The rationale for 
combination therapy is that PPIs and H2-receptor 
antagonists increase intragastric pH by suppressing acid 
secretion, thereby enhancing the antibacterial activity of  
antimicrobial agents and increasing the rate of H pylori 
eradication[13]. PPIs are generally prescribed as antisecretory 

agents in triple therapy and produce eradication rates 
of  80% or higher[4]. Several studies have reported good 
results with regimens including H2-receptor antagonists 
instead of  PPIs, but controlled studies comparing H2-
receptor antagonist-based triple therapy with PPI-based 
triple therapy are scant. Recent studies have shown that 
triple therapy combining either famotidine or omeprazole 
with clarithromycin and metronidazole are equally effective 
for eradication of  H pylori infection[14,15]. Famotidine or 
omeprazole combined with amoxicillin and tinidazole 
instead of  clarithromycin and metronidazole also produce 
similar results[16]. On the other hand, double-blind 
trials have shown that triple therapy with omeprazole, 
amoxicillin, and metronidazole yields a higher rate of 
H pylori eradication than triple therapy with ranitidine, 
amoxicillin, and metronidazole[17]. Isomoto et al [10]reported 
that a 7-d course of  triple therapy with lafutidine (20 mg, 
twice daily), clarithromycin (200 mg, twice daily), and 
amoxicillin (750 mg, twice daily) produced eradication rates 
of  85.2% on intention-to-treat analysis and 88.2% on per-
protocol analysis. In patients who received lansoprazole (30 
mg, twice daily) instead of  lafutidine, similar eradication 
rates were obtained (80.3% on intention-to-treat analysis; 
84.5% on per-protocol analysis). We compared similar 
triple therapies including either lafutidine or lansoprazole. 
The rates of  H pylori eradication were 66.7% (intention-
to treat analysis) and 70.0% (per-protocol analysis) in the 
lafutidine group, as compared with 72.7% (intention-to 
treat analysis) and 70.0% (per-protocol analysis) in the 
lansoprazole group. These eradication rates were similar.

In an acidic environment, the antimicrobial activity of  
metronidazole is preserved, whereas that of  clarithromycin 
is attenuated. A potent inhibitor of  acid secretion should 
therefore be given concurrently when clarithromycin is 

Table 2  Eradication rate of H pylori

Lafutidine group Lansoprazole group P   

Intention-to-treat analysis
No. of patients 24 22 -
Eradication rate 16/24 (66.7%) 16/22 (72.7%) NS

Per-protocol analysis
No. of patients 20 20 -
Eradication rate 14/20 (70.0%) 14/20 (70.0%) NS

Table 3  Eradication rate according to type of CYP2C19 
polymorphism

Lafutidine group Lansoprazole group P  

Homo EM 5/6 (83%) 3/5 (60%) NS
Hetero EM 6/9 (67%) 6/8 (75%) NS
PM   1/1 (100%) 5/6 (83%) NS

HomoEM: homozygous-extensive metabolizer; HeteroEM: hetreozygous-
extensive metabolizer; PM: poor metabolizer.

Table 4  Incidence of adverse events

Lafutidine group Lansoprazole group P  

Adverse 
events

Not present 17 17
NSPresent   3   3

Incidence of adverse events 15.0% (3/20) 15.0% (3/20)
Adverse 
events

Stomatitis   3

NS
Diarrhea   1   1
Constipation   1
Throat pain   1
Drug rash   1
Taste disorder   1

4.0

3.0

2.0

1.0

0.0

P  < 0.01
P  < 0.01

Paired T test
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Figure 1  Change in symptoms after 1 wk of eradication therapy (comparison of 
drugs).
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Figure 2  Change in symptoms after 1 wk of eradication therapy (success or 
failure of eradication).
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prescribed for eradication therapy[13]. PPIs generally inhibit 
acid production for about 24 h. In contrast, H2-receptor 
antagonists inhibit acid production from late night to 
early morning, but do not sufficiently suppress acid 
production during the daytime[14-17]. However, lafutidine, 
an H2-receptor antagonist that inhibits acid secretion 
via capsaicin-sensitive afferent nerves and somatostatin, 
inhibits acid secretion even during the daytime[5,18] and 
produces a more rapid rise in intragastric pH than does 
PPI (rabeprazole)[6]. 

Lansoprazole is mainly metabolized by CYP2C19 
drug-metabolizing enzymes in the liver. Metabolism 
of  lansoprazole is therefore influenced by CYP2C19 
polymorphisms, resulting in individual differences in 
antisecretory activity. Isomoto et al[10] reported that a triple 
therapy including lansoprazole resulted in an eradication 
rate of  91.7% in poor metabolizers, as compared with 
only 76.2% in homozygous-extensive metabolizers. In 
contrast, the eradication rate with a triple therapy including 
lafutidine was not influenced by genetic polymorphism 
of  CYP2C19 activity. In our study, rates of  H pylori 
eradication were slightly higher in homozygous-extensive 
metabolizers in the lafutidine group and poor metabolizers 
in the lansoprazole group. These results are consistent 
with the finding of  Isomoto et al[10]. H pylori eradication 
rates may be strongly influenced by genetic polymorphism 
in Japan because 80% to 85% of  Japanese people are 
extensive metabolizers[19]. 

H pylori eradication rates were similar in the lafutidine 
and lansoprazole g roups. These s imi lar rates are 
attributed to the potent, continuous antisecretory activity 
of  lafutidine, unaffected by genetic polymorphism of  
CYP2C19 activity. Recently, rising health care costs 
due to an aging population have become a matter of  
concern. Attention has focused on the reduction of  
health care costs. The cost of  lafutidine is about half  
that of  lansoprazole. The use of  lafutidine in place of  
lansoprazole would reduce the cost of H pylori eradication 
therapy by about 20%. Lafutidine-based triple therapy is 
thus considered very cost effective.

Peptic ulcer is often accompanied by epigastric pain. 
Prompt improvement in pain would enhance patient 
quality of  life. Sung et al [20] compared the effect of  
triple therapy with a 1-wk course of  bismuth (120 mg), 
tetracycline (500 mg), and metronidazole (400 mg), each 
given 4 times daily, with a 4-wk course of  omeprazole (20 
mg once daily). Antibacterial treatment alone yielded a 
91% eradication rate and an 84% ulcer cure rate, but an 
antisecretory agent was reported to be necessary for the 
prompt alleviation of  epigastric pain[20]. In our study, the 
persistence or eradication of  H pylori had no influence on 
improvements in gastroesophageal reflux and abdominal 
symptoms after eradication therapy in patients with 
active peptic ulcer. Consequently, the improvements in 
gastroesophageal reflux and abdominal symptoms were 
similar in the lafutidine and lansoprazole groups. Lafutidine 
inhibits acid secretion even during the daytime, unlike 
other H2-receptor antagonists[5]. The rise in intragastric 
pH is more rapid with lafutidine than with PPIs, resulting 
in an earlier resolution of  symptoms[6-9]. In contrast, PPIs 
are prodrugs that require hydrogen ions for activation 

and suppress acid secretion by acting on proton pumps in 
gastric parietal cells, which actively secrete acid. However, 
dormant proton pumps start compensatory production 
of  gastric acid. Inhibition of  all gastric proton pumps 
consequently requires 2 d to 3 d. In our study, similar 
improvements in gastroesophageal reflux and abdominal 
symptoms in the lafutidine and lansoprazole groups are 
most likely ascribed to the fact that the antisecretory 
activity of  lafutidine is comparable to that of  lansoprazole 
during 1 wk of  H pylori eradication therapy. 

Our study showed that triple therapy including 
lafutidine is equivalent to triple therapy including 
lansoprazole in terms of  H pylori eradication rates and 
improvements in gastroesophageal reflux and abdominal 
symptoms after treatment. These results are attributed to 
the fact that lafutidine has strong, continuous antisecretory 
activity, unaffected by CYP2C19 polymorphisms. 
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