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Abstract

Purpose This randomized, double-blind, controlled study

examined whether lafutidine is superior to placebo and

non-inferior to famotidine in terms of healing rates as

assessed by endoscopy in Japanese patients with mild

reflux esophagitis. Safety and improvement in symptoms of

heartburn were also assessed.

Methods Patients with an endoscopic diagnosis of grade

A or B reflux esophagitis according to the Los Angeles

classification were randomly assigned to receive lafutidine

(20 mg/day), famotidine (40 mg/day), or placebo for

8 weeks.

Results Of the 584 patients enrolled in the study, 447

were diagnosed to have grade A or B reflux esophagitis by

the Endoscopic Assessment Committee. Healing rates at

8 weeks were 71.0% (115/162) in the lafutidine group,

61.4% (86/140) in the famotidine group, and 9.7% (14/145)

in the placebo group. Lafutidine was thus demonstrated to

be superior to placebo and non-inferior to famotidine.

As compared with placebo, lafutidine significantly

improved symptoms of heartburn.

Conclusions Lafutidine has a high endoscopic healing

rate and improves symptoms of heartburn in patients with

mild reflux esophagitis. Lafutidine is considered a prom-

ising treatment option for mild reflux esophagitis.

Keywords GERD � Heartburn � Endoscopy �
LA classification

Introduction

Recently, the prevalence of reflux esophagitis has been

increasing in Japan, similar to other developed countries. A

recent epidemiological survey performed in Japan estimated

that the prevalence of erosive esophagitis according to the

Los Angeles classification was 16.7% among patients who

underwent initial endoscopy between April through August

2003 [1]. Proton pump inhibitors (PPI) and histamine-2

receptor antagonists (H2RA) are often used for treatment. The

effectiveness of PPI and H2RA for reflux esophagitis has been

studied internationally, but only rarely in Japan. Many of the

studies have revealed that PPI is more effective than H2RA

[2, 3]. Meanwhile, H2RA has been used widely in Japan for

patients with gastric acid disorders, but adequate evidence

supporting the use of H2RA in Japanese patients with reflux

esophagitis is thus lacking. Moreover, gastric acid secretion is

lower in Japanese than in Westerners [4, 5], and many Japa-

nese patients have mild reflux esophagitis (grade A or B

according to the Los Angeles classification) [1, 6, 7]. Adequate

evidence using H2RA in such patients is particularly scant.

We previously reported the results of a double-blind,

controlled study of lafutidine, a drug with stronger inhibition
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of gastric acid secretion during the daytime [8] than other

H2RA, which is possibly related to modulation of plasma

concentrations of calcitonin gene-related peptide (CGRP)

and somatostatin [9], in patients with mild reflux esophagitis

[10]. Healing rates at 8 weeks (in patients considered

eligible by the Endoscopic Assessment Committee) were

67.7% in the lafutidine group, 61.2% in the famotidine

group, and 41.2% in the placebo group. However, assess-

ment of the endoscopic photographs differed considerably

between the attending physicians and the Endoscopic

Assessment Committee. Several tasks remained, including

the definition of uniform methods for evaluation of the

endoscopic photographs used to assess response.

We thus established clear-cut guidelines for taking and

evaluating endoscopic photographs and similarly con-

ducted a randomized, controlled clinical trial to evaluate

the efficacy of treatment with lafutidine (whether lafutidine

is superior to placebo and non-inferior to famotidine) for

8 weeks in patients with mild reflux esophagitis.

Methods

Study design

The present study was conducted in accordance with Good

Clinical Practice guidelines. The study was approved by

the institutional review boards of each participating hos-

pital, and written informed consent was obtained from all

subjects. This phase III controlled study was conducted

from October 2007 until December 2008.

Subjects

Eligibility criteria

Patients who had symptoms of heartburn with a diagnosis

of grade A or B reflux esophagitis according to the Los

Angeles classification as confirmed by endoscopic exami-

nation within 1 week before starting the observation period

were eligible for enrollment in the study. The severity and

frequency of heartburn were not specified.

Exclusion criteria

Patients with any of the following conditions were exclu-

ded: (1) esophageal mucosal breaks that could not be

evaluated on endoscopic photographs obtained at the start

of treatment to reconfirm disease status; (2) gastric or

duodenal ulcers (excluding ulcer scars); (3) the concurrent

presence of Barrett’s esophagus; (4) a history of a poor

response to H2RA or PPI given in the recommended dose

for 8 weeks; (5) less than 24 weeks had elapsed since the

completion of Helicobacter pylori eradication therapy with

a successful outcome; (6) a history of upper gastrointestinal

resection; and (7) other conditions considered by the

attending physician to potentially affect the assessment of

efficacy and safety.

Study methods

To eliminate placebo effects and carry-over effects from

previous treatment, placebo was administered for 1 week

in a single-blind fashion during the observation period. The

study was terminated at the end of the observation period in

patients in whom heartburn disappeared.

The duration of treatment was 8 weeks. Patients were

randomly assigned to receive lafutidine (10 mg, twice

daily), famotidine (20 mg, twice daily), or placebo.

Endoscopic examinations were repeated at the completion

of treatment to evaluate the healing rates in each treatment

group. During the study, the number of episodes of heart-

burn was evaluated by reviewing the patients’ diaries.

In addition to endoscopy, physical examinations and lab-

oratory tests were performed to confirm the eligibility and

safety of the patients (Fig. 1).

Serum antibody profiles were analyzed to confirm the

presence or absence of H. pylori infection. In patients in

whom H. pylori had been successfully eradicated, urea

breath tests were conducted, irrespective of the results of

86421-keew
Acquisition of informed consent
Patient characteristics
Patient diaries
Laboratory testing
Endoscopic examinations
Symptoms of heartburn at baseline

Treatment period (double blind)Observation period (1week)
Study period

Treatment regimens

0

Placebo

Lafutidine 20mg/day

Famotidine 40mg/day

Placebo

Randomization

Fig. 1 Study schedule for 584

patients with mild reflux

esophagitis
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serum antibody analysis, and the results were adopted. The

presence or absence of hiatal hernia and of gastric mucosal

atrophy assessed according to the Kimura–Takemoto

classification [11] were also determined on endoscopic

examination at study entry.

Study drugs and randomization

Using the add-in macro program of Microsoft Excel, the

person responsible for treatment assignment prepared a

computer-generated list of random numbers with the use of

a permuted-block procedure. The randomization code for

treatment allocation was preassigned by using an add-in

macro random-number generator and was saved.

Lafutidine 10-mg tablets were used as the study drug.

Famotidine 20-mg tablets and lafutidine and famotidine

placebo tablets identical in appearance to the actual drugs

were used as control drugs. Because lafutidine tablets and

famotidine tablets differ in size, the double-dummy method

was used, and patients received 2 tablets per time, twice

daily. The assignment ratio was lafutidine/famotidine/

placebo = 1:1:1.

Concomitant drugs and therapy

During the study, the use of other H2RA, PPI, gastric

mucosal protective agents, prokinetic agents, antacids, and

antispasmodic agents was prohibited. Basically, treatment

with any other drug was not started during the study period.

However, aluminum hydroxide gel plus magnesium

hydroxide suspension (Mulfa� Suspension, Ono Pharma-

ceutical Co., Ltd., Osaka, Japan) could be used as required

to control heartburn.

Drug compliance and laboratory testing

Compliance was considered good if patients took 75% or

more of their assigned drugs. Laboratory tests were per-

formed every 4 weeks.

Evaluation methods

Method for taking endoscopic photographs

Written descriptions of the evaluation criteria used by the

Endoscopic Assessment Committee and the Los Angeles

classification were provided to the investigators at the

participating hospitals. To ensure that uniform methods

were used for evaluation, the investigators were requested

to take endoscopic photographs after the gastrointestinal

tract had been adequately washed and insufflated, with the

squamocolumnar junction fully distended.

Healing rates as assessed by endoscopy

The primary endpoint was the healing rate as assessed by

endoscopy at the end of the study. The Los Angeles classifi-

cation was used to endoscopically evaluate reflux esophagitis.

Cases were considered as healed if their grade changed to

grade O by the endoscopy at the end of study. The evaluation

made by the Endoscopic Assessment Committee was desig-

nated as ‘‘the committee’s evaluation’’, and that made by the

attending physicians was designated as ‘‘the physicians’

evaluation’’. The committee’s evaluation was used for pri-

mary analyses, and the physicians’ evaluation was used for

secondary analyses. To derive the committee’s evaluation,

each committee member individually evaluated endoscopic

findings. If all members agreed on the grade of esophagitis,

that grade was used as the committee’s evaluation. If even 1

member considered esophagitis to be a different grade, the

committee reviewed the case until a unanimous consensus

was reached. That grade was then used as the committee’s

evaluation. The Endoscopic Assessment Committee con-

sisted of 4 experienced endoscopists. All endoscopic findings

were evaluated in a blinded fashion.

Symptoms of heartburn

The patients’ diaries were used to assess the severity and the

number of episodes of heartburn. The severity of heartburn

was graded with the use of a visual analogue scale.

Safety

The frequency and rate of side effects were assessed for

patients who took either of the study drugs at least one time

(i.e., the safety analysis set).

Statistical analysis

Analysis of healing rates as assessed by endoscopy

1. To examine whether lafutidine is superior to placebo, a

chi-squared test (continuity correction) was performed,

with a one-sided significance level of 2.5%.

2. Only if lafutidine was proved to be superior to placebo

in analysis 1, the non-inferiority of lafutidine to

famotidine was examined with the Dunnett–Gent test,

with a non-inferiority margin of 10% and a one-sided

significance level of 2.5%.

Analysis of symptoms of heartburn

Patients considered eligible by the Endoscopic Assessment

Committee were included in the analysis. The number of
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episodes and the severity of heartburn were assessed during

the observation period and after 2, 4, 6, and 8 weeks of

treatment, and the mean values were calculated. The percent

changes in these variables as compared with the baseline

values during the observation period were calculated for

each evaluation period. The treatment groups were then

compared with the use of Student’s t test or Wilcoxon rank

sum test for each evaluation period, with a two-sided sig-

nificance level of 5% and no correction for multiplicity.

Analysis of safety

The frequency and rate of side effects were compared

between the treatment groups. Side effects occurring at a

frequency of 1.0% or higher were defined as main side effects.

Results

Study population

Figure 2 shows the breakdown of the subjects included in

efficacy analyses. Of the 584 patients who gave written

informed consent to participate in the study and entered to

the observation period, 83 discontinued the study during

the observation period and 501 were assigned to treatment

(safety analysis set). The main reasons for discontinuation

of the study were the inability to reconfirm mucosal breaks

on endoscopic photographs taken at the start of treatment

(26 patients) and the withdrawal of informed consent

(22 patients). Of the 501 patients assigned to receive

treatment, 28 were excluded from efficacy analyses, mainly

because endoscopy was not performed (14 patients) or the

allowable range of endoscopic examinations deviated from

the study protocol (5 patients).

A total of 473 patients were included in efficacy anal-

yses (physicians’ evaluation): 165 patients in the lafutidine

group, 150 in the famotidine group, and 158 in the placebo

group. Of the 473 eligible patients according to the phy-

sicians’ evaluation, 26 (5.5%) were considered ineligible

by the Endoscopic Assessment Committee on the basis of

the endoscopic photographs taken at enrollment. Therefore,

447 patients were included in the committee’s evaluation:

162 in the lafutidine group, 140 in the famotidine group,

and 145 in the placebo group.

Demographic information

Table 1 shows the demographic characteristics of the 447

patients considered eligible by the Endoscopic Assessment

Patients included in obeservation period 584 patients

Patients not assigned to treatment 83 patients

Patients assigned to treatment

(Safty analysis set)

Patients excluded from efficacy analysis 28 patients

Lafutidine group patients

Famotidine group 13 patients

Placebo group 11 patients

473 patients

Lafutidine group 165 patients
Famotidine group 150 patients

Placebo group 158 patients

26 patients

Lafutidine group 3 patients

Famotidine group 10 patients

Placebo group 13 patients

447 patients

Lafutidine group 162 patients

Famotidine group 140 patients

Placebo group 145 patients

Patients considered eligible by
the Endoscopic Assessment Committee

Patients considered eligible by physicians

Patients considerd ineligible by
the Endoscopic Assessment Committee

501 patients

Fig. 2 Breakdown of subjects
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Committee. The presence or absence of hiatal hernia and of

smoking differed among the 3 groups (P = 0.03 and

P = 0.02, respectively).

Table 2 shows the demographic characteristics of the

473 patients included in the physicians’ evaluation. In these

patients, only the distribution of the presence or absence of

smoking differed among the 3 groups (P = 0.04).

Healing rates as assessed by endoscopy

Analysis according to the committee’s evaluation

Healing rates were 71.0% (115/162) in the lafutidine

group, 61.4% (86/140) in the famotidine group, and 9.7%

(14/145) in the placebo group. Statistical analysis showed

that lafutidine was superior to placebo and non-inferior to

famotidine (Fig. 3). According to disease grade, the heal-

ing rates for grade A esophagitis were 79.2% (80/101) in

the lafutidine group, 68.3% (56/82) in the famotidine

group, and 11.3% (8/71) in the placebo group. The healing

rates for grade B esophagitis were 57.4% (35/61), 51.7%

(30/58), and 8.1% (6/74), respectively (Fig. 4).

According to H. pylori infection, the healing rates for

H. pylori positive patients were 77.8% (21/27) in the laf-

utidine group, 62.1% (18/29) in the famotidine group, 8.0%

(2/25) in the placebo group. The healing rates for H. pylori

negative patients were 70.1% (94/134), 61.3% (68/111),

10.1% (12/119), respectively. Statistical analysis has not

showed a significant difference between positive and neg-

ative patients in each group by Fisher’s exact test. The

healing rates for patients with gastric mucosal atrophy (i.e.,

present) were 70.8% (51/72) in the lafutidine group, 66.7%

(48/72) in the famotidine group, 13.6% (9/66) in the pla-

cebo group. The healing rates for patients without gastric

mucosal atrophy (i.e., absent) were 71.1% (64/90), 55.9%

(38/68), 6.3% (5/79), respectively. Statistical analysis has

not showed a significant difference between patients with

and without each item in each group by Fisher’s exact test.

Analysis according to the physicians’ evaluation

Healing rates were 69.1% (114/165) in the lafutidine

group, 64.0% (96/150) in the famotidine group, and 14.6%

(23/158) in the placebo group, demonstrating that

Table 1 Demographic characteristics of 447 patients considered eligible by the committee

Item Classification Lafutidine group

n = 162

Famotidine group

n = 140

Placebo group

n = 145

Sex Male 120 (74.1%) 110 (78.6%) 118 (81.4%)

Female 42 (25.9%) 30 (21.4%) 27 (18.6%)

Age (years) 52.7 53.1 53.1

Body weight (kg) Men 70.41 70.91 70.61

Women 58.34 60.04 59.59

BMI (kg/m2) 24.60 24.76 24.67

Los Angeles classification Grade A 101 (62.3%) 82 (58.6%) 71 (49.0%)

Grade B 61 (37.7%) 58 (41.4%) 74 (51.0%)

Presence or absence of H. pylori infection Negative 134 (82.7%) 111 (79.3%) 119 (82.1%)

Positive 27 (16.7%) 29 (20.7%) 25 (17.2%)

Unclear 1 (0.6%) 0 (0%) 1 (0.7%)

Hiatal hernia Absent 66 (40.7%) 45 (32.0%) 69 (47.6%)*

Present 96 (59.3%) 95 (67.9%) 76 (52.4%)*

Gastric mucosal atrophy Absent 90 (55.6%) 68 (48.6%) 79 (54.5%)

Present 72 (44.4%) 72 (51.4%) 66 (45.5%)

Closed type 60 (37.0%) 51 (36.4%) 46 (31.7%)

Open type 12 (7.4%) 21 (15.0%) 20 (13.8%)

Lifestyle factors (smoking) Absent 117 (72.2%) 101 (72.1%) 85 (58.6%)*

Present 45 (27.8%) 39 (27.9%) 60 (41.4%)*

Lifestyle factors (drinking) Absent 49 (30.2%) 37 (26.4%) 41 (28.3%)

Present 113 (69.8%) 103 (73.6%) 104 (71.7%)

Lifestyle factors (coffee) Absent 29 (17.9%) 24 (17.1%) 25 (17.2%)

Present 133 (82.1%) 116 (82.9%) 120 (82.8%)

BMI body mass index, H. pylori Helicobacter pylori

* P \ 0.05 (v2 test) for comparison of absence versus presence of the item
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lafutidine was superior to placebo and non-inferior to

famotidine (Fig. 5). According to disease grade, the heal-

ing rates for grade A esophagitis were 77.0% (77/100) in

the lafutidine group, 71.4% (60/84) in the famotidine

group, and 17.5% (14/80) in the placebo group. The heal-

ing rates for grade B esophagitis were 56.9% (37/65),

54.5% (36/66), and 11.5% (9/78), respectively (Fig. 6).

According to H. pylori infection, the healing rates for

H. pylori positive patients were 78.6% (22/28) in the

lafutidine group, 70.0% (21/30) in the famotidine group,

25.9% (7/27) in the placebo group. The healing rates for

H. pylori negative patients were 67.6% (92/136), 62.5%

(75/120), 12.3% (16/130), respectively. Statistical analysis

has not showed a significant difference between positive

and negative patients in each group by Fisher’s exact test.

The healing rates for patients with gastric mucosal atrophy

were 67.6% (50/74) in the lafutidine group, 68.4% (52/76)

in the famotidine group, 19.2% (14/73) in the placebo

group. The healing rates for patients without gastric

Table 2 Demographic characteristics of 473 patients considered eligible by physicians

Item Classification Lafutidine group

n = 165

Famotidine group

n = 150

Placebo group

n = 158

Sex Male 121 (73.3%) 112 (74.7%) 126 (79.7%)

Female 44 (26.7%) 38 (25.3%) 32 (20.3%)

Age (years) 52.6 52.6 52.9

Body weight (kg) Men 70.41 71.07 70.94

Women 58.44 58.63 58.32

BMI (kg/m2) 24.60 24.63 24.67

Los Angeles classification Grade A 100 (60.6%) 84 (56.0%) 80 (50.6%)

Grade B 65 (39.4%) 66 (44.0%) 78 (49.4%)

Presence or absence of H. pylori infection Negative 136 (82.4%) 120 (80.0%) 130 (82.3%)

Positive 28 (17.0%) 30 (20.0%) 27 (17.1%)

Unclear 1 (0.6%) 0 (0%) 1 (0.6%)

Hiatal hernia Absent 67 (40.6%) 52 (34.7%) 74 (46.8%)

Present 98 (59.4%) 98 (65.3%) 84 (53.2%)

Gastric mucosal atrophy Absent 91 (55.2%) 74 (49.3%) 85 (53.8%)

Present 74 (44.8%) 76 (50.7%) 73 (46.2%)

Closed type 62 (37.6%) 54 (36.0%) 52 (32.9%)

Open type 12 (7.3%) 22 (14.7%) 21 (13.3%)

Lifestyle factors (smoking) Absent 119 (72.1%) 107 (71.3%) 95 (60.1%)*

Present 46 (27.9%) 43 (28.7%) 63 (39.9%)*

Lifestyle factors (drinking) Absent 49 (29.7%) 41 (27.3%) 47 (29.7%)

Present 116 (70.3%) 109 (72.7%) 111 (70.3%)

Lifestyle factors (coffee) Absent 29 (17.6%) 27 (18.0%) 28 (17.7%)

Present 136 (82.4%) 123 (82.0%) 130 (82.3%)

BMI body mass index, H. pylori Helicobacter pylori

* P \ 0.05 (v2 test) for comparison of absence versus presence of the item

0.0

50.0

100.0

Lafutidine
(n=162)

Famotidine
(n=140)

Placebo
(n=145)

H
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lin
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e

(%)

71.0%

61.4%

9.7%

P<0.001*

P<0.001**

Fig. 3 Healing rates as assessed by endoscopy after 8 weeks of

treatment (patients considered eligible by the committee). *Dunnett–

Gent test was used as non-inferiority test. **v2 test was used as

superiority test
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mucosal atrophy were 70.3% (64/91), 59.5% (44/74),

10.6% (9/85), respectively. Statistical analysis has not

showed a significant difference between patients with and

without each item in each group by Fisher’s exact test.

Symptoms of heartburn

Percent change in the number of episodes of heartburn

The percent changes in the number of episodes of heart-

burn according to the committee’s evaluation are shown in

Table 3. Both lafutidine and famotidine significantly

decreased the numbers of episodes of heartburn after 2, 4,

6, and 8 weeks of treatment, as compared with placebo.

Severity of heartburn

The percent changes in the severity of heartburn during the

daytime according to the Committee’s evaluation are

shown in Table 4. Both lafutidine and famotidine signifi-

cantly decreased the severity of heartburn after 2, 4, 6, and

8 weeks of treatment, as compared with placebo.

Side effects

Side effects occurred in 8.9% (15/169) of the lafutidine

group, 5.5% (9/163) of the famotidine group, and 4.7%

(8/169) of the placebo group. The main side effects in the

lafutidine group were elevated alanine aminotransferase

levels, elevated c-glutamyl transpeptitase levels, decreased

white-cell counts, and increased serum uric acid concen-

trations. The main side effects in the famotidine group

were diarrhea and increased total bilirubin levels. No

serious side effects developed in either group.

Discussion

Many studies have reported that PPIs are effective for the

management of reflux esophagitis [2, 3]. The ‘‘Guidelines

for the Evaluation and Treatment of Gastroesophageal

Reflux Disease’’ issued by the Japanese Society of Gas-

troenterology in 2009 recommend PPIs as the treatment of

choice for gastroesophageal reflux disease.

Recently, ischemic cerebrovascular disease has been

increasing in Japan. Low-dose aspirin is widely used for

the treatment, and clopidogrel is often used concurrently.

But it has been reported that low-dose aspirin increases the

risk of gastrointestinal bleeding [12] and induces gastro-

esophageal injury itself [13, 14]. Furthermore, PPIs have

been reported to decrease the effectiveness of clopidogrel

when used concurrently [15]. The usage of antiplatelet

agents is expected to increase in the future owing to the

rapid growth of the elderly population. Such elderly

patients may require H2RA for the treatment of reflux

esophagitis. H2RA can be used as a treatment option in

patients unable to receive PPIs. Our results demonstrated

that lafutidine is superior to placebo and non-inferior to

0.0

50.0

100.0

Lafutidine
(n=162)

Famotidine
(n=140)

Placebo
(n=145)

H
ea

lin
g 

R
at

e

Grade A

Grade B

(%)

79.2%

68.3%

11.3%

57.4%
51.7%

8.1%

(80/101)

(35/61)

(56/82)

(30/58)

(8/71) (6/74)

Fig. 4 Healing rates at 8 weeks according to disease grade (patients

considered eligible by the committee)

0.0

50.0

100.0

Lafutidine
(n=165)

Famotidine
(n=150)

Placebo
(n=158)

H
ea
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g 

R
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e

(%)

P<0.001**

P=0.003*

69.1%
64.0%

14.6%

Fig. 5 Healing rates at 8 weeks (patients considered eligible by

physicians). *Dunnett–Gent test was used as non-inferiority test.

**v2 test was used as superiority test
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100.0
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(n=165)
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(n=150)

Placebo
(n=158)

H
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R
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e

Grade A

Grade B

(%)

77.0%

56.9%

71.4%

54.5%

17.5%
11.5%

(77/100)

(37/65)

(60/84)

(36/66)

(14/80)
(9/78)

Fig. 6 Healing rates at 8 weeks according to disease grade (patients

considered eligible by physicians)
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famotidine according to both the committee’s evaluation

and the physicians’ evaluation.

According to the committee’s evaluation, the healing

rates were 71.0% (115/162) in the lafutidine group and

61.4% (86/140) in the famotidine group. The healing rates

for grade A esophagitis were 79.2% (80/101) in the laf-

utidine group and 68.3% (56/82) in the famotidine group,

and those for grade B esophagitis were 57.4% (35/61) and

51.7% (30/58), respectively. Better healing rates were thus

obtained in patients with grade A mild reflux esophagitis.

Milder reflux esophagitis is strongly associated with gas-

troesophageal reflux during the daytime [16]. Lafutidine,

which effectively suppresses gastric acid secretion during

the daytime, apparently produced a higher healing rate.

Both lafutidine and famotidine significantly improved

symptoms of heartburn, as compared with placebo.

Although it has been unclear why improvement of heart-

burn of placebo became much higher at 8 weeks than

2 weeks, it was reported that the percentage of days

without heartburn of placebo at 1 week was 33%, which

led to 55% at 8 weeks, in the study of famotidine and

placebo performed with nonerosive reflux disease patients

[17]. Furthermore, placebo effect could be higher because

we set the baseline symptoms of heartburn only once or

more in the observation period in our study. H2RAs have

been reported to inhibit gastric acid secretion more

promptly than PPIs and are therefore expected to rapidly

improve symptoms of heartburn [18–21].

In our study, we clearly defined the evaluation criteria

and the procedures for taking endoscopic photographs.

We therefore believe that the study group comprised

patients with clear-cut endoscopic findings of reflux

esophagitis, i.e., distinct mucosal breaks strongly associ-

ated with acid regurgitation. Consequently, the proportion

of patients considered ineligible by the Endoscopic

Assessment Committee was only 5.5% (26/473), consid-

erably lower than that in our previous study [10] (27.1%,

91/336).

The healing rate in the placebo group according to the

committee’s evaluation was 9.7% (14/145), which was

much lower than that in our previous study (41.2%, 21/51).

In studies performed outside of Japan, the healing rate in

patients with reflux esophagitis who received 8 weeks of

treatment with placebo has widely ranged from 12 to 36%,

depending on the investigator [22–26]. Because these

studies used the Hetzel–Dent classification, a direct com-

parison with the results of our study, which used the Los

Angeles classification, is not feasible. However, some

studies using the Los Angeles classification have reported

that the results differed among operators and evaluators

[27, 28], suggesting that healing rates may differ even

when the Los Angeles classification is used. The low

healing rate in the placebo group in our study may be

related to the fact that all subjects had to have mild reflux

esophagitis that was associated with distinct mucosal

breaks, which were strongly attributed to acid reflux as a

result of definition of evaluation criteria and procedure for

taking endoscopic photographs. These strict criteria, may

have contributed to the low healing rate in the placebo

group. Differences in patient characteristics may also be

related to the low healing rate in the placebo group.

At study entry, the prevalence of grade B esophagitis

according to the Los Angeles classification was 51.0%

(74/145) in the placebo group, which was higher than that

Table 3 Percent changes in the mean number of episodes of heartburn

Group Number of pts. Week 2 Week 4 Week 6 Week 8

Mean SD Mean SD Mean SD Mean SD

Lafutidine 161 -40.1* 87.3 -51.9* 80.4 -62.9* 67.3 -70.4* 73.4

Famotidine 140 -44.3* 82.4 -56.7* 59.7 -65.2* 51.0 -68.3* 65.5

Placebo 144 -6.7 86.1 -33.9 73.2 -45.0 63.5 -50.2 64.0

* P \ 0.05, t test for lafutidine versus placebo or famotidine versus placebo

Table 4 Percent changes in the mean severity of heartburn (daytime)

Group Number of pts. Week 2 Week 4 Week 6 Week 8

Mean SD Mean SD Mean SD Mean SD

Lafutidine 155 -44.3* 95.3 -57.3* 82.0 -63.3* 76.2 -69.1* 69.9

Famotidine 135 -41.1* 99.2 -52.1* 118.7 -68.2* 55.6 -74.8* 59.0

Placebo 137 -3.3 153.0 -37.4 99.1 -52.7 59.4 -57.9 68.1

* P \ 0.05, Wilcoxon rank sum test for lafutidine versus placebo or famotidine versus placebo
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in our previous study (37.3%, 19/51). This higher preva-

lence of grade B (i.e., severer) esophagitis in the present

study may have also led to the lower healing rate. How-

ever, at study entry the proportions of patients with grade A

or grade B esophagitis according to the Los Angeles

classification were generally similar in the lafutidine and

famotidine groups.

In clinical practice, patients should carefully undergo

endoscopic examinations. The optimal treatment regimen

should be selected after comprehensively evaluating

patients’ conditions, risk factors, and symptoms.

Our results showed that lafutidine improved healing

rates as assessed by endoscopy as well as symptoms of

heartburn in patients with mild reflux esophagitis. These

promising results suggest that lafutidine is an important

treatment option for mild reflux esophagitis.
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