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ABSTRACT

Aims: To assess the efficacy of lafutidine therapy versus rabeprazole in Indian patients
with endoscopically and histologicaJly proven gastritis and peptic ulcer.
Study Design: A double blind, double dummy, randomized, comparative study.
Plate and Duration of Study: Global Liver and Gastroenterology Centre, Bhopal, India,
between March 2010 and October 2010.
Methodology: A total of 100 patients were enrolled, including 50 with endoscopically
and histologically proven gastritis and other 50 with peptic ulcer (over 5 mm in diameter).
Each group was randomized to receive either lafutidine or rabeprazole tablet and their
corresponding competitor placebo dummy tablet, for a period of 4 weeks. Cure rate was
confirmed endoscopically at the end of week 4 as compared to the baseline evaluation.
Symptom response and Helicobacter pylori (H. Pylori) eradication were also compared
among the two drugs at the end of the treatment period.
Results: Complete cure of gastritis was observed in all the patients (100%) treated with
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lafutidine and 95.24% [20/21; 95% Cl: 76.18 to 99.88%] patients treated with
rabeprazole. Complete cure of ulcer was observed in 72.0 (18/25, 95% Cl = 50.61 to
87.93%) and 79.16% (19/24, 95% Cl = 57.85 to 92.87%) patients treated with lafutidine
and rabeprazole respectively. There was no significant difference in gastritis/ulcer cure
rate and symptom response rate between the two treatment groups at the end of the
study. H pylori eradication rates was 82.61% (19/23) in lafutidine group vs 47.37% (9
/19) in rabeprazole group (L\=35.2%, 95% Cl = 3.2 to 67.3%; P= .023). Both, lafutidine
and rabeprazole were well tolerated during the entire study.
Conclusion: Endoscopically proven cure rate in patients suffering from gastritis and
peptic ulcers is found to be comparable after 4 weeks treatment with Lafutidine and
rabeprazole, but lafutidine showed better H. pylori eradication rate as compared to
rabeprazole.
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1. INTRODUCTION

Peptic ulcer disease (PUO) and chronic gastritis are most common disorders throughout the
world and alleviation of their symptoms is an important goal of treatment [1]. Helicobacter
pylori (H pylori) is known to play a major role in the development of chronic gastritis, peptic
ulcers, and gastric malignancies. Eradication of H. pylori infection facilitates ulcer healing
and prevents recurrence [2,3].

In the past 30 years, acid suppression therapy has revolutionized the treatment of gastric
acid related disorders including GERO and peptic ulcer [4]. The introduction of histamine H2
receptor antagonists and proton pump inhibitors (PP I) has been associated with a marked
improvement in the rate of gastric ulcer healing. However, the high relapse rate following
treatment cessation with these drugs has led to the examination of the quality of ulcer
healing (QOUH) for gastric ulcers, moreover a reduction in gastric mucosal defense factors
is now recognized as one of the possible factors responsible for poor QOUH. Potentiation of
gastric mucosal defense factors is important for improving the QOUH and reducing the
incidence of relapse of gastric ulcers [5].

Lafutidine, a second generation H2-receptor antagonist (HrRA) used in clinical practice, has
been reported to be more potent than first generation HrRAs. It has been classified as a
second generation H2-RA because it has long lasting H2-receptor blocking activity and unlike
famotidine and cimetidine, it suppresses acid secretion both during daytime as well as night
time [2,3]. After oral administration, lafutidine produces a more rapid rise in intragastric pH
than rabeprazole 20 mg in fasting and postprandial H. pylori negative patients, resulting in
the early resolution of symptoms [6].

In addition to its anti secretory activity, Lafutidine has gastroprotective actions as it
strengthens the mucus barrier of the human gastric mucosa [7] and enhances mucosal
blood flow via capsaicin-sensitive sensory neurons [3]. Published studies have demonstrated
the gastroprotective effects of lafutidine against non-steriodal anti-inflammatory drugs and
high endoscopic healing rate in patients with mild reflux oesophagitis, gastritis and peptic
ulcer [5,8,9,10,11].

The present double-blind, double dummy, active control, randomized study was undertaken
to examine and compare the efficacy and safety of lafutidine and rabeprazole, a widely
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prescribed PPI in India for patients with gastritis and peptic ulcer. The secondary objective of
the study was to compare the H. pylori eradication rate with lafutidine and rabeprazole.

2. MATERIALS AND METHODS

This was a comparative, prospective, double-blind, double dummy, active controlled,
randomized study conducted at "Global Liver and Gastroenterology Centre", Bhopal, India.
The study protocol was approved by an Independent Ethics committee and the study was
conducted under the ethical norms laid down by the Indian Council of Medical Research
(ICMR), New Delhi, India, 2004 as well as the ICH-GCP guidelines and the Declaration of
Helsinki. It has been registered with the Clinical Trial Registry of India [Registration no:
CTRI12010/091/00105 . A total of 100 patients were enrolled between March 2010 and
Octo er 2010, including 50 with endoscopically and histologically proven gastritis and other
50 with peptic ulcer (over 5 mm in diameter), based upon the clinical and endoscopic
examination. Presence of H. pylori was determined using "biopsy of gastric mucosa taken
during endoscopy and rapid urease test performed on the biopsy material". All patients gave
informed consent prior to their inclusion in the study. Exclusion criteria included pregnant or
lactating patients, presence of perforation or pyloric stenosis, esophageal stricture or
intestinal obstruction, previous history of gastrointestinal disease (inflammatory bowel
disease, malabsorption syndromes, gastrointestinal malignancy), recent gastrointestinal
surgery i.e. within 30 days (vagotomy, Barrett's esophagus and scleroderma), prior
administration of PPls, H2RAs, NSAIDs, prokinetic agents or any other gastroprotective
agent within 7 days of screening and a known history of hypersensitivity to study
medications. Drugs like warfarin, theophylline, phenytoin, bisphosphonates, methotrexate,
ketoconazole, fluconazole, itraconazole, diazepam, aminopyrine and antipyrine were not
permitted at any time during the study.

Study medications comprised of 10 mg lafutidine tablet and 20 mg rabeprazole tablet and
their identically a ched placebos (dummies. The dosage of lafutidine in gastritis was 10
mg once daily an In peptic ulcer, 20 mg daily (given as 10 mg twice daily) as per the
prescribing information. The dosage for rabeprazole was 20 mg once daily in gastritis as well
as in ulcer group. Using a computer generated randomization sequence; patients in each
group (gastritis and ulcer) were randomized to receive either lafutidine or rabeprazole and
their respective dummies. During the 4 weeks of therapy, clinical examinations and
laboratory assessments were performed at baseline, week 2 and week 4. Endoscopic
examination was performed at baseline and at week 4.

The visual analog scale (VAS), a scoring syste from 0 (lack of symptom) to 100 (high
seven y 12], was use to score me severity of the seven subjective clinical symptoms
(Abdominal Pain, Bloating, Belching, 'Nausea, Vomiting, Loss of Appetite and Heartburn) at
baseline and at each follow up visit. The topography and severity of endoscopic gastritis
was classified according to the "Sydney System of Endoscopic Classification" [13,14]. Based
on the endoscopy, the topography of gastritis was noted as antrum gastritis, corpus gastritis
or both (pangastritis).

Peptic ulcer stage was classified using a 6-stage system "Sakita-Miwa classification":
classified as Active (A 1: Ulcer that contains mucus coating, with marginal elevation because
of edema, A2: Mucus-coated ulcer with discrete margin and less edema than active stage
A 1), Healing (H1: Unhealed ulcer covered by regenerating epithelium < 50%, with or without
converging folds, H2: Ulcer with a mucosal break but almost covered with regenerating
epithelium), and Scarring (S1: Red scar with rough epithelialization without mucosal break,
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S2: White scar with complete re-epithelialization) [11]. The size of the ulcer was defined as
the longitudinal diameter of the gastric/ duodenal ulcer. Ulcer healing was assessed by
measuring the changes in ulcer size and stage.

The "overall treatment evaluation" (OTE) assessed the Patient's Perspective on Symptom
relief on a 6-point Likert scale [1: "The treatment made me a lot worse"; 2: "The treatment
made me slightly worse"; 3: "The treatment made no change to my symptoms"; 4: "The
treatment made me slightly better"; 5: "The treatment made me a lot better"; 6: "The
treatment completely relieved my symptoms"]. Adverse events, if any, were reported during
the follow up visits.

Outcome measures included the cure rate of gastritis or ulcer, symptom relief, ulcer size
reduction, presence of redness, oozing, edema and overall treatment evaluation. Cure Rate
was defined as absence of gastritis or ulcer, confirmed by endoscopy, after 4 weeks of
treatment.

The changes in severity of individual symptoms between the visits in each treatment group
were compared by "Wilcoxon Rank Sum" Test. A comparative evaluation for the mean score
reduction between the two groups was performed by "Mann-Whitney U-test". The
proportions of patients were reported as "percentage" along with their "95% confidence
interval" (Cl) and the comparison between the treatment groups were performed using
Fisher's exact test. All data are presented as mean ± standard deviation (S.D) unless stated
otherwise. P value less than.05 was considered significant.

3. RESULTS

The study comprised of two groups: patients with gastritis and patients with peptic ulcer. A
total of 100 patients, 50 in each group were enrolled. Thus in each treatment group
(Iafutidine and rabeprazole), there were 50 patients (25 with gastritis and 25 with peptic
ulcer). Of the 50 patients who received rabeprazole, five patients, one with peptic ulcer and
four with gastritis were lost to follow-up. All patients receiving lafutidine completed the study
as per the protocol.

3.1 Patient Profile

The enrolled patients comprised 77 men and 18 women, with a mean age of 40.35 ± 12.17
years (range: 19-79). Baseline characteristics of the study population are listed in Table 1.
The two treatment groups were well matched for gender, age, body weight and other
baseline diagnosis.

3.2 Symptom Response Rate

The proportion of patients reporting clinical symptoms like abdominal pain, bloating,
belching, nausea, vomiting, loss of appetite and heartburn at baseline (Table 1) and after 2
and 4 weeks of therapy is shown Fig. 1. None of the patients in lafutidine or rabeprazole
group reported nausea or loss of appetite in the subsequent follow-up visits. When the
symptom response was evaluated, the proportion of patients in both the groups reported
resolution from the symptoms and there was no significant difference between lafutidine and
rabeprazole group after 4 weeks of treatment.
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Table 1. Baseline demographic & clinical characteristics of study population

Lafutidine
[n= 50]

Rabeprazole
[n= 45]

Sex, n (%)
Male
Female

Age (yrs), mean ± SD
Body mass index (kg/m2

), mean ± SD
Positive H. Pylori, n (%)
Endoscopic findings, n (%)

Gastritis
Antrum
Corpus

Peptic ulcer
Gastric
Duodenal

Oozing
Redness
Edema

Gastritis clinical symptoms (n, %)
Abdominal Pain
Bloating
Belching
Nausea
Vomiting
Loss of appetite
Heartburn

42 (84.0)
8 (16.0)
39.90 ± 12.25
21.78 ± 3.38
23 (46.0)

25 (50.0)
20 (80.0)
5 (20.0)
25 (50.0)
1 (4.0)
24 (96.0)
11 (22.0)
29 (58.0)
10 (20)

44 (88)
17 (34)
9 (18)
3 (6)
13 (26)
1 (2)
20 (40)

35 (77.77)
10(22.22)
40.84±12.19
21.38 ± 4.00
19 (42.22)

21 (46.66)
14 (66.66)
7 (33.33)
24 (53.33)
0(0.0)
24 (100.0)
4 (8.88)
24 (53.33)
12 (26.66)

38 (84.4)
19 (42.2)
11 (24.4)
3 (6.7)
10(22.2)
2 (4.4)
16 (35.6)

• Lafutidine [n= SO] 0 Rabeprazole [n=45j

100%

78% 77.8%80%

.l1 60%
c
<11

'i 40%
'0
If!.

20%

0%

Abdominal Pain Belching Heartburn VomitingBloating

Fig. 1. Proportion of patients with clinical symptoms after 2 and 4 weeks (Wk) of
therapy
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There was a significant reduction in the VAS score from the baseline in both groups
(Table 2). A sustained relief (a score of 0 on the VAS scale) was observed in all the patients,
receiving either of the drugs in symptoms of belching and heartburn, at the end of 4 weeks.
No significant difference in symptom relief for any clinical symptom was observed between
the two groups.

Table 2. Change in VAS Sore (mean :t S.D) for clinical symptoms reported at baseline

Clinical Symptom Baseline Week 4Week 2

Abdominal Pain
Lafutidine [n= 44]
Rabeprazole [n= 38]
P value #

Bloating
Lafutidine [n= 17]
Rabeprazole [n= 19]
Pvalue #

Belching
Lafutidine [n= 9]
Rabeprazole [n= 11]
Pvalue #

Heartburn
Lafutidine [n=20]
Rabeprazole [n= 16]
Pvalue #

Vomiting
Lafutidine [n= 13] 30.0 ± 15.3 10.8 ± 15.5* 3.1 ± 11.1 *
Rabeprazole [n= 10] 33.0 ± 21.6 2.0 ± 6.3* 0.0 ± 0.0*
P value # .64 .23 .78

63.4 ± 16.8

65.8 ± 15.2
.54

39.3±18.4*

41.8±18.9*
.57

5.9±15.7*
3.9 ± 12.4*

.78

44.1±15.0
47.4 ± 15.2
.61

7.6 ± 13.0*
5.3 ± 10.7*
.68

1.2 ± 4.9*
2.1±9.2*
1.0

42.2 ± 10.9
40.9 ± 14.5
.81

4.4 ± 8.8*
10.9 ± 16.4*
.51

0.0 ± 0.0*
0.0 ± 0.0*
.96

43.5 ± 20.1
40.0 ± 13.2
.89

6.0 ± 13.1*
6.3 ± 13.6*
.98

0.0 ± 0.0*
0.0 ± 0.0*
.98

*P < .001 vs. baseline, within the group. # P-value between the two treatment groups.

3.3 Observations upon Endoscopy

There was reduction in the proportion of patients having redness, edema and oozing in both
the treatment groups after 4 weeks of therapy. At the end of the study, 6.00 (3/50, 95% CI=
1.25 - 16.55%) and 2.22% (1/45, 95% CI= 0.06 - 11.77%) of patients had redness (P=.25),
2.0 (1/50, 95% CI= 0.05- 10.65%,) and 2.22% (1/45, 95% CI= 0.06 - 11.77%) had oozing
(P= .47) in lafutidine and rabeprazole group respectively. In addition edema was reported in
6.0% (3/50, 95% CI= 1.25 - 16.55%) of lafutidine treated group and, 2.22% (1/45, 95% CI=
0.06 - 11.77%) with rabeprazole group (P= .29) at the end of 4 weeks. Both, lafutidine and
rabeprazole groups had no significant difference in the results obtained after endoscopic
observations.

3.3.1 Resolution of signs of endoscopic gastritis

At baseline, erosive gastritis was observed in two patients in each treatment group. The
remaining patients were diagnosed as non-erosive gastritis upon endoscopy. After 4 weeks
of therapy, complete endoscopic healing was observed in all the patients receiving lafutidine
while one patient (4.76%) in rabeprazole group, diagnosed with antrum gastritis, persisted
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with signs of gastritis. There was no statistically significant difference (P= .4) between the
two treatment groups in the patients achieving complete cure from gastritis. (Fig. 2).

Cl DAY 0 • DAY 28

100% --.- - -..... . -.-.-.-.--.-.--- .

80.00%
80% 66.67%'"•..

c
•• 60%
ie,

'0 40%

"* 20.00%

...·--.--.-·-33.33-%-.-.----

RABEPRAZOLE

[n=21)

LAFUTIDINE

(n=2S)

Fig. 2. Proportion of patients with gastritis before and after therapy upon endoscopic
examination

3.3.2 Resolution of Signs of Endoscopic Peptic Ulcer

After 4 weeks of therapy, 72.00 (18/25, 95% Cl = 50.61 to 87.93%) and 79.16% (19/24, 95%
Cl = 57.85 to 92.87%) of the patients showed no signs of gastric or duodenal ulcer upon
endoscopy in lafutidine and rabeprazole group respectively. No significant difference was
observed in the cure rates of ulcer based on ulcer stage among the two groups (Table 3).
The proportion of patients with complete cure from gastric or duodenal ulcer corresponded
with a reduction in the ulcer size as well (Table 4).

Table 3. Cure rate of ulcer based on the ulcer stage after 4 weeks of therapy

Ulcer Stage Lafutidine Rabeprazole
[n=25] [n=24]

A1 stage at baseline 14 17
After 4 weeks

Cured 12 (85.71%) 15 (88.23%)
Not cured 2 (14.28%) 2(11.76%)

A2 stage at baseline 10 5
After 4 weeks

Cured 6 (60.0%) 3 (60.0%)
Not cured 4 (40.0%) 2 (40.0%)

H1 stage at baseline 1 2
After 4 weeks

Cured 0(0.0%) 1 (50.0%)
Not cured 1 (100.0%) 1 (50.0%)

P-value
(Between treatment
groups)
p= 1.0

p= 1.0

p= 1.0
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The present study comparing lafutidine, a second generation HrRA antagonist with
rabeprazole, has demonstrated that both lafutidine and rabeprazole are equally effective in
the treatment of gastritis and ulcer. The results of this study are consistent with a previous
study [11], wherein lafutidine was compared to rabeprazole in post-ESD (endoscopic
submucosal dissection) gastric ulcers. In another study [3], ulcer cure rate and symptom
response rate were similar in the lafutidine and lansoprazole group.

Lafutidine, in addition to its antisecretory activity, possess gastro protective action which
includes increase in mucin biosynthesis via stimulation of nitric oxide production [16,17],
increasing the thickness of the surface mucus gel layer and maintaining gastric mucosal
blood flow and bicarbonate response [7,18]. Lafutidine has been proposed to inhibit the
secretion of IL-8 in the gastric mucosa, thereby preventing mucosal inflammation [20]. It also
inhibits the neutrophil activation which reduces damage caused by free radicals [21].

H. pylori is known to play a major role in the development of chronic gastritis, peptic ulcers,
and gastric malignancies [3] and its eradication facilitates ulcer healing and prevents
recurrence [2]. In a preclinical study it was demonstrated that lafutidine inhibited the
adherence of H. pylori to the cells and subsequent IL-8 release, indicating a novel
mechanism by which lafutidine protects against the mucosal inflammation associated with H.
pylori infection [20]. Previously published studies have demonstrated that lafutidine is as
effective as PPls for the eradication of H. pylori but unlike lansoprazole the activity of
lafutidine was not affected by CYP2C19 genotype. [2,3,19]. In the present study, it was also
observed that a higher proportion of patients in lafutidine group became H. pylori negative at
the end of 4 weeks therapy in comparison to those in rabeprazole group.

Anti-ulcer activity of lafutidine had been studied previously in animals using rats. It prevented
the indomethacin-induced antral ulcer formation and accelerated healing by reducing the
area of ulcer in a dose-dependent manner [22]. Evidences show that lafutidine can also
improve the quality of gastric ulcer healing in humans. The gastric ulcer healing rate was
92.1 % in the lafutidine group and in patients with large ulcers (10 mm or more), lafutidine
showed better healing than famotidine [5]. Furthermore, effectiveness of lafutidine against
NSAIDs-induced ulcer was also reported to be high as it reduces the ulcer relapse after
discontinuation of the treatment [8,23].

Lafutidine, unlike cimetidine and famotidine, accelerates the healing of mucosal injuries in
ammonia- and TCA-induced chronic gastritis models [24]. In patients having gastritis,
lafutidine has been reported to reduce inflammation not only by inhibiting acid secretion but
also by strengthening the mucus barrier of the human gastric mucosa [7].The current study
also showed that lafutidine was effective in curing gastritis and ulcer based on the
endoscopy performed at the beginning and end of the study.

Overall, lafutidine and rabeprazole were well tolerated and no adverse events were reported
by patients in either treatment groups. The current study has its limitation in terms of smaller
sample size and subjective interpretation of VAS scale as it represents "patient-weighted
assessment" of symptoms but it was supported with endoscopy, histology and H. pylori
analysis. Further trials are suggested to confirm the superiority of Lafutidine over
rabeprazole in the management of gastritis and peptic ulcer.
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5. CONCLUSION

Endoscopically proven cure rate in patients suffering from gastritis and peptic ulcers is found
to be comparable after 4 weeks treatment with Lafutidine and rabeprazole, but lafutidine
shows better H. pylori eradication rate as compared to rabeprazole.

CONSENT

Not applicable.

ETHICAL APPROVAL

All authors hereby declare that the trial has been examined and approved by the Jagruti
Independent Ethics Committee and have been performed in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki.

ACKNOWLEDGEMENTS

The financial support for this study was provided by Zuventus Healthcare Ltd. The drugs
used in this study Lafutidine [Brand name: Lafaxidj and Rabeprazole [Brand Name: Rabifastj
was provided by Zuventus Healthcare Ltd.

COMPETING INTERESTS

Or. Sanjay Kumar has no financial relationships with Zuventus Healthcare Ltd that might
have an interest in the submitted work and no other relationships or activities that could
appear to have influenced the submitted work.

Dr. Bhupesh Oewan and Ms. Oeepashri Shah are employees of Zuventus Healthcare Ltd.

REFERENCES

1. Romshoo GJ, Malik GM, Bhat MY, Rather AR, Basu JA, Qureshi KA. He/icobacter
pylori associated antral gastritis in peptic ulcer disease patients and normal healthy
population of Kashmir, India. Oiagn Ther Endosc. 1998;4(3):135-9.
001: 10.1155/0TE.4.135 PMid: 18493464.

2. Hagiwara T, Kato M, Anbo T, Imamura A, Suga T, Uchida T, et al. Improvement in
symptoms after H2-receptor antagonist-based therapy for eradication of H. pylori
infection. World J Gastroenterol. 2007;13(28):3836-40. PMid:17657838.

3. Kim N, Park SH, Sea GS, Lee SW, Kim JW, Lee KJ, et al. Lafutidine versus
lansoprazole in combination with clarithromycin and amoxicillin for one versus two
weeks for He/icobacter pylori eradication in Korea. Helicobacter. 2008;13(6):542-9.
001: 10.11111j.1523-5378.2008.00648.x PMid:19166420.

4. OeVault KR, Talley NJ. Insights into the future of gastric acid suppression. Nat Rev
Gastroenterol Hepatol. 2009;6(9):524-32. 001: 10.1 038/nrgastro. 2009.125
PMid: 19713987.

5. Higuchi K, Watanabe T, Tominaga K, Shiba M, Nakagawa K, Uno H, et al. Lafutidine
can improve the quality of gastric ulcer healing in humans: a randomized, controlled,
multicenter trial. Inflammopharmacology. 2006; 14(5-6) :226-30. 001: 10.1007 Is 10787-
006-0299-0 PMid:17186182.

1196



British Journal of Medicine & Medical Research, 3(4): 1187-1198,2013

6. Inamori M, Togawa J, Iwasaki T, Ozawa Y, Kikuchi T, Muramatsu K, et al. Early
effects of lafutidine or rabeprazole on intragastric acidity: which drug is more suitable
for on-demand use? J Gastroenterol. 2005;40(5):453-8. 001:10.1 007/s00535-005-
1569-0 PMid:15942709.

7. Ichikawa T, Ota H, Sugiyama A, Maruta F, Ikezawa T, Hotta K, et al. Effects of a novel
histamine Hrreceptor antagonist, lafutidine, on the mucus barrier of human gastric
mucosa. J Gastroenterol Hepatol. 2007; 11 :1800-5. 001: 10.11111j.1440-
1746.2006.04721.x PMid:17914953.

8. Kato M, Kamada G, Yamamoto K, Nishida U, Imai A, Yoshida T, et al. Lafutidine
prevents low-dose aspirin and loxoprofen induced gastric injury: a randomized,
double-blinded, placebo controlled study. J Gastroenterol Hepatol. 2010; 10: 1631-5.
001: 10.1111/j.1440-1746.201 0.06375.x PMid:20880171.

9. Ohara S, Haruma K, Kinoshita Y, Kusano M. A double-blind, controlled study
comparing lafutidine with placebo and famotidine in Japanese patients with mild reflux
esophagitis. J Gastroenterol. 2010; 12: 1219-27. 001: 10.1 007/s00535-01 0-0283-8
PMid:20632193.

10. Myoshi A, Matsuo Y, Miwa T. Clinical evaluation of FRG-8813 (Iafutidine) on gastritis:
a double-blind comparative study vs cimetidine. J Clin Ther Med. 1998;14:2121-38.

11. Tomohiko RO, Hiroki E, Kawagoe K, Yanagawa T, Katsuhiro H, Ohata K, et al. A
prospective randomized trial of lafutidine vs rabeprazole on post-ESD gastric ulcers.
World J Gastrointest Endosc. 2010;2(1):36-40.

12. Collins SL, Moore RA, McQuay HJ. The visual analogue pain intensity scale: what is
moderate pain in millimeters? Pain. 1997;72(1-2):95-7. 001: 10.1016/S0304-
3959(97)00005-5.

13. Tytgat GN. The Sydney System: endoscopic division. Endoscopic appearances in
gastritis/duodenitis. J Gastroenterol Hepatol. 1991 ;6(3):223-34. 001: 10.1111 /j.1440-
1746.1991.tb01469.x PMid:1912432.

14. Dixon MF, Genta RM, Yardley JH, Correa P. Classification and grading of gastritis.
The updated Sydney System. International Workshop on the Histopathology of
Gastritis, Houston 1994. Am J Surg Pathol. 1996;20(10):1161-81. 001:
10.1097/00000478-199610000-00001 PMid:8827022.

15. Sanders SW. Pathogenesis and treatment of acid peptic disorders: comparison of
proton pump inhibitors with other antiulcer agents. Clin Ther. 1996;18(1 ):2-34. 001:
10.1016/S0149-2918(96)80175-5.

16. Ichikawa T, Ishihara K, Saigenji K, Hotta K. Lafutidine-induced stimulation of mucin
biosynthesis mediated by nitric oxide is limited to the surface mucous cells of rat
gastric oxyntic mucosa. Life Sci. 1998;62(16):PL259-64. 001: 10.1016/S0024-
3205(98)00084-8.

17. Chen RYZ, Guth PH. Interaction of endogenous nitric oxide and CGRP in sensory
neuron-induced gastric vasodilation. Am. J. Physiol., 1995;268:G791-G796.
PMid:7762663.

18. Mimaki H, Kagawa S, Aoi M, Kato S, Satoshi T, Kohama K, et al. Effect of lafutidine, a
histamine H2-receptor antagonist, on gastric mucosal blood flow and duodenal HC03-
secretion in rats: relation to capsaicin-sensitive afferent neurons. Dig Dis Sci.
2002;4 7(12):2696-703. 001: 10.1 023/A: 1021 021625569 PMid: 12498288.

19. Isomoto H, Inoue K, Furusu H. Lafutidine, a novel histamine H2-receptor antagonist,
vs lansoprazole in combination with amoxicillin and clarithromycin for eradication of
Helicobacter pylori. Helicobacter. 2003;2:111-9. 001: 10.1 046/j.1523-
5378.2003.00131.x PMid: 12662378.

1197



British Journal of Medicine & Medical Research, 3(4): 1187-1198, 2013

20. Nozawa Y, Nishihara K, Akizawa Y, Orimoto N, Nakano M, Uji T, et al. Lafutidine
inhibits Helicobacter pylori-induced interleukin-8 production in human gastric epithelial
cells. J Gastroenterol Hepatol. 2004;19(5):506-11. DOl: 10.1111/j.1440-
1746.2003.03330.x PMid:15086593.

21. Harada Okajima K. Inhibition of neutrophil activation by Lafutidine, an H2-receptor
antagonist, through enhancement of sensory neuron activation contributes to the
reduction of stress-induced gastric mucosal injury in rats. Dig. Dis. Sci. 2007;52:469-
477. PMID: 17211693.

22. Onodera S, Tanaka M, Aoyama M, Arai Y, Inaba N, Suzuki T et al. Antiulcer effect of
lafutidine on indomethacin-induced gastric antral ulcers in refed rats. Jpn J Pharmacol.
1999;80(3):229-35. PMID: 10461768.

23. Onodera S. Nishida K. Takeuchi K. Unique profile of lafutidine, a novel histamine H2-
receptor antagonist - mucosal protection throughout gastrointestinal tract mediated by
capsaicin-sensitive afferent neurons. Drug Design Reviews. 2004;1(12):133-144. DOl:
10.2174/1567269043480681.

24. Onodera S, Tanaka M, Inaba N, Suzuki T, Shibata M, Yamaura T. Effect of a novel
antiulcer drug, lafutidine, on experimental chronic gastritis in rats. Nihon Yakurigaku
Zasshi. 1997;109(1):31-40. Japanese. PMID: 9067997.

© 2013 Kumar et al.; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.orgllicenseslby/3.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:

http://www.sciencedomain. org/review-history.php?iid=205&id= 12&aid= 1180

,1198


