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Randomized study of lafutidine vs lansoprazole in patients with mild gastroesophageal reflux disease
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Abstract
AIM: To compare the clinical efficacy of the second-generation H2RA lafutidine with that of lansoprazole in Japanese patients with mild gastroesophageal reflux disease (GERD). 
METHODS: Patients with symptoms of GERD and a diagnosis of grade A reflux esophagitis (according to the Los Angeles classification) were randomized to receive lafutidine (10 mg, twice daily) or lansoprazole (30 mg, once daily) for an initial 8 wk, followed by maintenance treatment comprising half-doses of the assigned drug for 24 wk. The primary endpoint was the frequency and severity of heartburn during initial and maintenance treatment. The secondary endpoints were the sum score of questions 2 and 3 in the Gastrointestinal Symptom Rating Scale (GSRS), and the satisfaction score.
RESULTS: Between April 2012 and March 2013, a total of 53 patients were enrolled, of whom 24 and 29 received lafutidine and lansoprazole, respectively. After 8 wk, the frequency and severity of heartburn was significantly reduced in both groups. However, lafutidine was significantly inferior to lansoprazole with regard to the severity of heartburn during initial and maintenance treatment (P = 0.016). The sum score of questions 2 and 3 in the GSRS, and satisfaction scores were also significantly worse in the lafutidine group than the lansoprazole group (P = 0.0068 and P = 0.0048, respectively).
CONCLUSION: The clinical efficacy of lafutidine was inferior to that of lansoprazole, even in Japanese patients with mild GERD.
Key words: Gastroesophageal reflux disease; Proton pump inhibitors; Histamine receptor-2 antagonists; Los Angeles classification
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Core tip: The clinical efficacy of the second-generation H2RA lafutidine was inferior to that of lansoprazole, particularly during maintenance therapy, even in Japanese patients with mild gastroesophageal reflux disease. 

INTRODUCTION
Gastroesophageal reflux disease (GERD) is characterized by symptoms of heartburn and acid regurgitation. It is extremely common and has a chronic, relapsing disease course[1]. Standard pharmacological treatments for GERD comprise proton pump inhibitors (PPIs) and histamine receptor-2 antagonists (H2RAs), which act by suppressing gastric acid secretion. Of the two drug classes, PPIs are considered to be more cost-effective as initial treatment for GERD[2,3]. However, the cost-effectiveness of pharmacotherapy in Japanese patients with mild GERD has not been evaluated. 

Lafutidine is a second-generation H2RA that has a potent and sustained anti-acid secretory effect. It acts by increasing plasma concentrations of calcitonin gene-related peptide and somatostatin, resulting in inhibition of postprandial acid secretion and gastroprotective activity[4]. In contrast to other H2RAs, the therapeutic action of lafutidine involves esophageal host-defense via capsaicin-sensitive afferent nerves[5]. The LAFORE trials conducted in Japanese patients with mild GERD (grade A in the Los Angeles classification) indicated that healing rates at 8 wk were 79.4% in the lafutidine groups and 68.3% in the famotidine group[6]. The cost of lafutidine treatment is 41.3 yen per day, and cheaper than half doses of PPIs (95.2 yen). 

The aim of this study was to compare the clinical efficacy of lafutidine with that of lansoprazole as initial and maintenance treatment in Japanese patients with mild GERD.

MATERIALS AND METHODS

Study design

This was a phase Ⅲ, controlled study performed in 4 university hospitals and 11 of their affiliated hospitals in Japan between April 2012 and March 2013. The study was approved by the institutional review board of each participating hospital and was conducted in accordance to Good Clinical Practice guidelines. Written informed consent was obtained from all patients. The study is registered in the University Hospital Medical Network Clinical Trials Registry (unique trial number UMIN000006162).

Subjects

Inclusion criteria: Patients who were ≥ 20 years old with symptoms of heartburn or regurgitation and a diagnosis of grade A reflux esophagitis according to the Los Angeles classification, as confirmed by endoscopic examination at least 1 wk prior to the observation period, were eligible for enrollment. Both the frequency and severity of symptoms were required to be ≥ 3 on question 2 or 3 of the Gastrointestinal Symptom Rating Scale (GSRS).
Exclusion criteria: Patients with any of the following conditions were excluded: (1) gastric or duodenal ulcers (excluding ulcer scars); (2) esophageal, gastric or duodenal cancer; (3) the concurrent presence of Barrett’s esophagus; (4) a history of upper gastrointestinal resection; (5) a history of receiving PPIs or H2RAs within the 2 wk prior to endoscopic examination; (6) comorbidity with severe cardiovascular, hepatic, or renal disease; (7) a history of allergy to lafutidine or lansoprazole; and (8) other conditions considered unsuitable for study participation by the attending physician.
Study methods

Eligible patients were randomized in a 1:1 ration to receive lafutidine (10 mg, twice daily) or lansoprazole (30 mg, once daily) for an initial 8 wk according to assignment lists generated by a permuted-block procedure. Patients were questioned on the frequency of heartburn during the week prior to initial treatment. After initial treatment, the frequency of heartburn was recorded daily for 2 wk. The number of episodes and the severity of heartburn were also assessed using the visual analog scale (VAS) and GSRS until 24 wk after the initial treatment-period. During initial treatment, concomitant administration of the following drugs was not permitted: (1) PPI; (2) H2RA; (3) prostaglandins; (4) mucosal protection drugs; (5) antacids; and (6) drugs that may affect upper gastrointestinal symptoms. Unless symptoms became worse, the allocated drug was administrated as initial treatment for 8 wk, followed by maintenance treatment for 24 wk. In the lafutidine group, a half dose was selected for maintenance treatment if symptoms had improved or disappeared at the first assessment, whereas the full dose was continued if symptoms had not improved. An asymptomatic state was defined as ≤ 2 for both questions 2 and 3 on the GSRS. In the lansoprazole group, a half dose was administrated irrespective of symptoms, but was changed to the full dose if symptoms worsened. If symptoms had not improved at the first maintenance assessment, the attending physician was permitted to consider other treatment strategies. Patients underwent symptomatic evaluation every 8 wk for the duration of 32 wk. During the study, the number of episodes of heartburn was evaluated by reviewing patients’ diaries. In addition to endoscopy, physical examinations and laboratory tests were performed to confirm the eligibility and safety of the patients.

Evaluation of symptoms

Patients’ diaries were used to assess the frequency and severity of heartburn. The severity of heartburn and patient satisfaction were graded with VAS scores.

Endpoints

The primary endpoint was the frequency and severity of heart burn. The secondary endpoints were the sum score of questions 2 and 3 of the GSRS, and the patient satisfaction score, during initial and main​tenance treatment. 

Statistical analysis

Statistical differences between the two groups were determined with the chi-squared test or Fisher’s exact test for discontinuous variables and the Mann-Whitney U test or Wilcoxon rank sum test for continuous variables. Repeated measures such as VAS and GSRS scores were analyzed by ANOVA. Statistical analyses were performed with the JMP (version 7) software package (SAS Institute, Cary, North Carolina, United States). P values ≤ 0.05 were considered to denote statistically significant differences between groups. The statistical methods of this study were reviewed by Ryuta Takenaka from Tsuyama Chuo Hospital.

RESULTS

Patients flow

Between April 2012 and March 2013, the study enrolled 53 patients with heartburn or regurgitation who underwent upper gastrointestinal endoscopy. Among the 53 patients, 24 and 29 were randomized to the lafutidine and lansoprazole group, respectively. There were no significant differences between the two groups in background characteristics, except for gender distribution (Table 1). 

During initial treatment, 8 patients discontinued the study, with the most common reasons being withdrawal of informed consent. Of the 45 patients assigned to receive maintenance treatment, 22 were excluded from the final analysis, primarily because of missing to follow-up (Figure 1).   

Clinical outcomes during treatment

The frequency of heartburn according to the patients’ questionnaires was lower after initial treatment in both groups (Figure 2). However, the change in heartburn frequency was not statistically significantly different in either group (Figure 3). The severity of heartburn, evaluated using VAS, was also significantly reduced after initial treatment in both groups. Worsening of symptom during maintenance treatment did not occur in either group. However, lafutidine was significantly inferior to lansoprazole in reducing heartburn severity (Figure 4). Similarly, the sum score of questions 2 and 3 in the GSRS and the satisfaction score were both significantly worse in the lafutidine group than those in the lansoprazole group, particularly during maintenance therapy (Figures 5 and 6, respectively).

DISCUSSION

GERD is a chronic disorder and long-term acid-suppression therapy is necessary in most cases[7]. A meta-analysis of 34 trials that included 1,314 individuals demonstrated that PPIs were significantly more effective than H2RAs in relieving heartburn in GERD (RR = 0.66, 95%CI: 0.60-0.73) as well as in patients with non-erosive reflux disease on upper endoscopy (RR = 0.78, 95%CI: 0.62-0.97)[8]. Because no reports have been published concerning the cost-effectiveness of pharmacotherapy in Japanese patients with mild GERD, which is a common condition in Japan, the present study was designed to evaluate the efficacy of the second-generation H2RA lafutidine. However, lansoprazole was superior to lafutidine in Japanese patients with mild GERD, not only with respect to lowering the severity of heartburn, but also the satisfaction score. The GSRS score was also better in the lansoprazole than the lafutidine group. Thus, the hypothesis that lafutidine has similar efficacy and superior cost-effectiveness compared with lansoprazole in Japanese patients with mild GERD was not confirmed.

Limitations of PPIs include a higher cost than H2RAs, and potential side effects such as hypochlorhydria and hypergastrinemia. In particular, PPI-related hypochlorhydria is concern because it may increase susceptibility to infections, for example Clostridium difficile-associated diarrhea[9-11], as well as malabsorption leading to hypomagnesemia[12]. Hypochlorhydria may theoretically reduce calcium absorption[13]. A meta-analysis that included 11 cohort and case-control studies examined the risk of fractures associated with PPI use, and showed that the risk of hip fracture, spine fracture, and any-site fracture was increased among PPI users compared with nonusers (RR = 1.30, 95%CI: 1.19-1.43; RR = 1.56, 95%CI: 1.31-1.85; and RR = 1.16, 95%CI: 1.02-1.32, respectively)[14]. Therefore, once an asymptomatic state has been attained, tapering or cessation of medication should be considered in patients with GERD.

In the present study, initial therapy improved clinical outcomes such as heartburn and patient satisfaction score in both the lafutidine group and the lansoprazole group. However, the satisfaction score and GSRS score became worse during maintenance therapy in the lafutidine group. The effect of acid suppression in the lafutidine group was weak during the maintenance therapy. Two possible mechanisms may explain this observation. Firstly, patients may develop tolerance to lafutidine during maintenance therapy. As previously reported in a study asses​sing ranitidine and famotidine, the development of tachyphylaxis within 2 to 6 wk of initiation of H2RAs limits their use as maintenance therapy for GERD[15]. Secondly, the dose of lafutidine during maintenance therapy was low for symptomatic relief. If a 10-mg dose of lafutidine was administered twice daily during maintenance therapy, symptomatic severity may have been similar to that in the lansoprazole group. The costs of 10 mg of lafutidine twice daily and a half dose of lansoprazole were 82.6 yen and 95.2 yen, respectively. Therefore, future studies are planned to evaluate 10 mg of lafutidine twice daily for maintenance therapy, with the aim of proving our hypothesis that lafutidine has similar efficacy and superior cost-performance to lansoprazole in Japanese patients with mild GERD.  

This study has some limitations. The sample size was relatively small. Furthermore, a substantial number of patients discontinued the study although the proportion of patients lost to follow-up was similar in the two treatment groups. In addition, the male/female ratio was significantly smaller in the lafutidine than the lansoprazole group, which may have had an influence on clinical outcomes. 

In conclusion, the efficacy of a second-generation H2RA over a PPI in Japanese patients with mild GERD was not demonstrated, most notably during maintenance therapy. 

COMMENTS

Background

Proton pump inhibitors (PPIs) are considered to be more cost-effective for patients with gastroesophageal reflux disease (GERD) than first-generation histamine receptor-2 antagonists (H2RAs). Lafutidine is a second-generation H2RA that has a potent and sustained anti-acid secretory effect. In LAFORE trials conducted in Japanese patients with mild GERD, lafutidine was superior to first-generation H2RA (famotidine). The aim of this study was to compare the clinical efficacy of lafutidine with that of PPI (lansoprazole) as initial and maintenance treatment in Japanese patients with mild GERD.

Research frontiers

GERD is a chronic disorder and long-term acid-suppression therapy is necessary in most cases. Limitations of PPIs include a higher cost than H2RAs, and potential side effects related to hypochlorhydria and hypergastrinemia. 

Innovations and breakthroughs

Lansoprazole was superior to lafutidine in Japanese patients with mild GERD, not only with respect to lowering the severity of heartburn, but also the satisfaction score. The hypothesis that lafutidine had similar efficacy and superior cost-effectiveness compared with lansoprazole in Japanese patients with mild GERD was not confirmed.

Applications

The efficacy of a second-generation H2RA over a PPI in Japanese patients with mild GERD was not demonstrated, most notably during maintenance therapy.

Terminology

Lafutidine is a second-generation H2RA and shown to be superior to first-generation H2RA (famotidine).
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Figure 1  Patient flow.
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Figure 2  Frequency of heartburn evaluated using patient’ questionnaires. Data are shown as a boxplot. In both groups, the frequency of heartburn was reduced after initial treatment, bP < 0.01.
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Figure 3  Change in heartburn frequency after initial treatment. Data are shown as a boxplot. There were no significant difference between the lafutidine group and the lansoprazole group (P = 0.26). 
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Figure 4  Severity of heartburn evaluated using visual analog scale scores. Data are expressed as means ± SE. VAS scores in the lafutidine group were significantly worse than in the lansoprazole group (P = 0.016, ANOVA for repeated measures). VAS: Visual analog scale.
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Figure 5  Sum score of question 2 and question 3 in the GSRS score. Data are expressed as means ± SE. VAS scores in the lafutidine group were significantly worse than in the lansoprazole group (P = 0.0068, ANOVA for repeated measures). VAS: Visual analog scale.
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Figure 6  Satisfaction score evaluated using visual analog scale scores. Data are expressed as means ± SE. VAS scores in the lafutidine group were significantly worse than the lansoprazole group (P = 0.0048, ANOVA for repeated measures). VAS: Visual analog scale.
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Table 1  Patients' clinical characteristics  n (%)


�
Lafutidine group (n = 24)


�
Lansoprazole group (n = 29)


�
P value


�
�
Age (median, range)


�
64 (27-80)


�
56 (26-85)


�
   0.24


�
�
Gender (male/female)


�
8/16


�
22/7


�
       0.0025


�
�
Hiatal hernia


�
13 (54)


�
19 (66)


�
   0.57


�
�
H. pylori infection


�
   2 (8.3)


�
     3 (10.3)


�
> 0.99


�
�
Habits


�
�
�
�
�
   Alcohol


�
     7 (29.2)


�
   13 (44.8)


�
   0.27


�
�
   Tobacco


�
     3 (12.5)


�
     6 (20.7)


�
   0.49


�
�
   Coffee


�
   14 (58.3)


�
   15 (51.7)


�
   0.78


�
�
Co-morbidity


�
�
�
�
�
   Hypertension


�
   2 (8.3)


�
     4 (13.8)


�
   0.68


�
�
   Diabetes mellitus


�
     3 (12.5)


�
     3 (10.3)


�
> 0.99


�
�
   Cerebrovascular disease


�
0 (0)


�
0 (0)


�
-


�
�
   Cardiovascular disease


�
0 (0)


�
0 (0)


�
-


�
�
   Liver disease


�
   1 (4.2)


�
     3 (10.3)


�
   0.62


�
�
   Renal failure


�
0 (0)


�
0 (0)


�
-


�
�
   Malignancy


�
   2 (8.3)


�
   2 (6.9)


�
> 0.99


�
�









