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ABSTRACT 

 Prevention of the development of complications from the gastrointestinal tract (GIT) is the most important element 

of the rational use of non-steroidal anti-inflammatory drugs (NSAIDs). For a long time, proton pump inhibitors 

(PPIs) were the only means of drug prevention of these complications. However, PPIs are effective only for the 

prevention and treatment of pathology of the upper gastrointestinal tract (NSAID-gastropathy). Today, Uzbek doctors 

have a new tool for protecting the gastrointestinal mucosa - rebamipide. The action of this drug is different from that 

of PPIs: it is a typical gastro- and enteroprotector that enhances the synthesis of endogenous prostaglandins and has 

a significant anti-inflammatory potential. The drug has long been widely used by doctors in Japan, South Korea and 

China as an effective and safe remedy for the treatment of many diseases of the digestive system. There is a strong 

evidence base confirming the effectiveness of rebamipide for the prevention and treatment of NSAID gastropathy. 

According to controlled studies, it is not inferior to the "classic" gastroprotector misoprostol, significantly surpassing 

the latter in terms of tolerability. This review presents the mechanism of action of rebamipide and presents the main 

clinical studies that have studied its therapeutic effect in NSAID gastropathy. 

KEY WORDS: non-steroidal anti-inflammatory drugs; NSAID gastropathy; proton pump inhibitors; 

misoprostol; rebamipide. 

 

Until recently, among the 

pharmacological agents used to protect the 

gastrointestinal tract ‘Rebagit®, PRO.MED.CS 

Prague a.o. tract (GIT) from the negative 

impact of antirheumatic drugs, proton pump 

inhibitors (PPIs) dominated almost completely. 

Today, with the advent of a new powerful drug 

for gastroprotection - rebamipide - the situation 

can seriously change. 

 

Non-steroidal anti-inflammatory drugs 

(NSAIDs) have firmly entered clinical practice 

and everyday life. None of the inhabitants of 

the Earth wants to put up with pain - the most 

painful manifestation of diseases and injuries; 

the world community and the World Health 

Organization consider the rapid and most 

complete relief of suffering among the basic 

principles of respect for human rights. Every 

patient experiencing pain, regardless of the 
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disease that caused it (even if it is incurable), 

should receive effective analgesic therapy. That 

is why NSAIDs are so widely used, which are 

the most convenient and very effective class of 

analgesics [1-3]. 

Estimating the scale of NSAID 

consumption is not easy. Many articles indicate 

that these drugs are used by 30 million 

inhabitants of the Earth. However, this estimate 

seems to be clearly underestimated. So, 

according to modern statistics, at least 10% of 

the inhabitants of the Earth suffer from chronic 

rheumatic diseases, such as osteoarthritis (OA), 

nonspecific back pain (NPS) and rheumatoid 

arthritis (RA) [4]. It is obvious that many of 

these patients periodically, and a significant 

part constantly, take NSAIDs. According to N. 

Wilson et al. [5], who analyzed the nature of 

the treatment of OA in 238,536 residents of 

Spain for 2006-2011, 14.4% of patients with 

this disease regularly (i.e., at least half of all 

days) took oral NSAIDs. In a well-known 

epidemiological study conducted by H. Breivik 

et al. [6], covering 15 countries of the European 

Union and Israel, found that 19% of the 

inhabitants of developed countries experience 

chronic pain, the cause of which in the vast 

majority of cases is the pathology of the 

musculoskeletal system. Only in five states of 

the European Union (Great Britain, France, 

Spain, Germany and Italy) there are about 50 

million people suffering from pain, with 11.2 

million experiencing severe pain. Most of these 

patients (approximately 2/3) periodically or 

regularly take analgesics, mainly NSAIDs: 55% 

are OTC and 44% are prescription [7]. 

In the US alone, according to 2010 

data, NSAIDs were used regularly (i.e., at least 

3 times a week for at least 3 months) by 29 

million adults [8]. We do not know how many 

citizens of Uzbekistan take NSAIDs, but in 

2013, with a population of 140 million, almost 

14 million packages of these drugs were sold in 

our country [2]. 

According to long-term statistics, 

taking NSAIDs leads to the development of 

dyspepsia in approximately 20-30% of patients; 

10-25% of patients who regularly use these 

drugs develop endoscopic (detected during 

esophagogastroduodenoscopy - EGDS) and 

mostly asymptomatic gastric and duodenal 

ulcers (duodenal ulcers). The most dangerous 

complications - bleeding and perforation - 

annually develop in 5-10 people out of every 

thousand using NSAIDs. In general, fatal 

gastrointestinal complications are registered 2 

times more often in those taking these drugs 

than in the general population [2, 10, 11]. 

However, much more often the main 

symptom of NSAID-gastropathy becomes 

subclinical blood loss, leading to the 

development of chronic iron deficiency anemia 

(IDA). The interest in this pathology is 

understandable, since even in the absence of 

life-threatening complications, NSAID 

gastropathy can have a pronounced negative 

impact on the patient's health. After all, chronic 

IDA is accompanied by a significant decrease 

in the oxygen capacity of the blood, a decrease 

in resistance to stress, and ultimately increases 

the risk of developing cardiovascular accidents 

[2, 11]. 

According to a series of clinical 

studies, the regular use of such n-NSAIDs as 

ibuprofen and naproxen led to damage to the 

gastric mucosa in 20-50% of healthy volunteers 

[19-21]. J. Goldstein et al. [19] studied the 

effect of celecoxib and naproxen on the 
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stomach. The study group consisted of 413 

healthy volunteers who underwent video 

capsule endoscopy (VCE). After the initial 

examination, 356 volunteers were selected for 

participation in the RCT, who did not have a 

pathology of the stomach. Of these, 3 groups 

were formed: the subjects of the 1st group 

received celecoxib 400 mg, the 2nd group - 

naproxen 1000 mg + omeprazole 20 mg and the 

3rd group - placebo. A repeat study was 

performed 2 weeks later. As a result, among 

those taking celecoxib, damage to the gastric 

mucosa was detected in a significantly smaller 

number of cases than among those receiving 

naproxen: 16 and 55% (p<0.001). However, 

even in the celecoxib group, the number of 

such cases was significantly higher than in the 

placebo group, in which visible changes were 

noted in only 7% of those examined (p<0.05). 

In patients with rheumatic diseases 

who regularly use NSAIDs, stomach changes 

are detected more often and are more 

pronounced. So, in a recent study by Czech 

scientists I. Tacheci et al. [22] during VCE, 

changes in the stomach were found in 44.8% of 

143 patients with RA and OA treated with 

NSAIDs, and in 8.4% these were multiple (> 

10) erosions and ulcers 

The reason for the negative effect of 

NSAIDs on the gastrointestinal tract is well 

known. All NSAIDs are inhibitors of the 

enzyme cyclooxygenase (COX), which forms 

the precursor of prostaglandins (PG) - the most 

important mediators of pain and inflammation. 

The main pharmacological action of NSAIDs is 

associated with the blockade of the inducible 

form of COX (COX2), which determines the 

formation of PG in the area of damage to living 

tissue. However, in addition to COX2, n-

NSAIDs also inhibit the activity of the 

"constitutional" variety of this enzyme - COX1 

- which is involved in the synthesis of PG in the 

gastrointestinal mucosa. Here, PG play the role 

of the most important protective factor: they 

reduce gastric secretion, increase the formation 

of mucus and bicarbonate, stimulate the 

reparative potential of epitheliocytes and 

increase blood flow. N-NSAIDs significantly 

reduce the formation of PG in the mucosa of 

the gastrointestinal tract, thereby provoking its 

damage under the influence of external factors 

of aggression - hydrochloric acid and pepsin in 

the stomach and duodenum, bacteria and their 

metabolic products in the small and large 

intestine [2, 11, 26]. 

It is important to note that in order to 

maintain the stability of the gastrointestinal 

mucosa, not only the "constitutional" COX1, 

but also COX2 is of great importance. After all, 

this enzyme is always expressed in the area of 

damage, and the PG synthesized due to COX2 

take an active part in the repair processes. The 

integrity of the mucous membrane of the 

gastrointestinal tract is often violated - it is 

damaged by rough, irritating food, 

microorganisms and xenobiotics that penetrate 

with it, etc.; we should not forget about H. 

pylori, which infected almost half of the 

inhabitants of the Earth. Therefore, the 

blockade of COX2 can slow down the recovery 

of the mucous membrane and thereby cause its 

deeper damage [2, 11]. This may explain the 

negative effect on the gastrointestinal tract of 

selective COX2 inhibitors (selective NSAIDs - 

c-NSAIDs), although, of course, it is much less 

pronounced than that of n-NSAIDs. Quite 

indicative in this respect is the study by L. 

Maiden et al. [27], who assessed the frequency 
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of gastric changes according to VCE data in 

112 patients who received n-NSAIDs and 40 

patients who took c-NSAIDs: damage to the 

gastric mucosa of varying severity was noted in 

62 and 50% ( differences are not statistically 

significant). 

Based on the pathogenesis of NSAID-

induced pathology of the gastrointestinal tract, 

its drug prevention can be determined by two 

main directions. The first is an increase in the 

stability of the mucous membrane, i.e., the 

elimination of the negative effect of NSAIDs 

on the synthesis of cytoprotective PGs. This 

approach was implemented when creating 

misoprostol, a synthetic analogue of PGE1. 

This drug has demonstrated efficacy in the 

prevention and treatment of NSAID 

gastropathy in patients with RA, which was 

confirmed by a series of well-designed RCTs 

[28], including a large 6-month MUCOSA 

study (n=8843) [29]. Misoprostol was also 

effective for the prevention of NSAID 

enteropathy [30, 31]. However, it has an 

important drawback - frequent adverse 

reactions (AR), primarily diarrhea [28, 32]. 

Inconvenient dosing regimen and poor 

tolerability have limited the use of misoprostol. 

After the widespread introduction of PPI into 

clinical practice, it lost its importance as the 

main gastroprotector. 

Another way to protect the 

gastrointestinal tract from the negative effects 

of NSAIDs is to eliminate the main factor of 

aggression that causes damage to the mucous 

membrane (hydrochloric acid of gastric juice). 

With effective suppression of gastric secretion, 

the likelihood of developing erosions and 

ulcers, even against the background of a 

significant decrease in mucosal resistance, is 

significantly reduced [2, 11, 13]. 

The highest antisecretory potential is 

observed in PPIs. It is this class of antiulcer 

drugs, as noted above, that is today the main 

means of preventing and treating NSAID-

induced gastrointestinal complications. Indeed, 

PPIs effectively prevent the development of 

dyspepsia, erosions and ulcers, as well as 

gastrointestinal bleeding [2, 11, 13]. However, 

PPIs have an effect only at the level of the 

upper gastrointestinal tract. However, PPIs can 

increase the risk of developing this pathology 

[33, 34]. This is primarily due to an increase in 

the contamination of the intestine with 

opportunistic and pathogenic flora, caused by a 

significant decrease in the acidity of gastric 

juice. A series of population-based studies have 

shown that taking PPIs increases the risk of 

developing an infection caused by Salmonella, 

Campylobacter, Clostridium, and other 

microorganisms by a factor of 2–5 [35, 36]. In 

addition, there is an association between PPI 

use and the development of microscopic colitis. 

Thus, in a case-control study (comparison of 

1211 patients with microscopic colitis and 6041 

individuals without this disease), the odds ratio 

(OR) for PPI was 3.37 [37]. 

It is obvious that a completely 

different approach is required to prevent 

intestinal damage associated with the use of 

NSAIDs or NDA. And such an approach is the 

use of rebamipide, a drug that is still little 

known to Uzbek rheumatologists and 

therapists. Rebamipide, a derivative of 

quinolinone, was developed by the Japanese 

company Otsuka Pharmaceutical Company and 

has been used in clinical practice since 1990. 

For a number of reasons (related to the 

marketing policy of manufacturers), the drug is 

http://www.eprajournals.com/
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used mainly in Asian countries - Japan, South 

Korea and China, where it gained a reputation 

as an effective and safe remedy for the 

treatment of diseases of the digestive system 

[38-40]. 

Unlike PPIs, this drug does not 

suppress the secretion of hydrochloric acid, but 

has a different, very multifaceted 

pharmacological effect that determines its 

effectiveness as a gastro- and enteroprotector. 

Probably, the most valuable property of 

rebamipide is a dose-dependent increase in the 

synthesis of PGE2 and PGb in the 

gastrointestinal mucosa [38-41]. Rebamipide 

also increases the formation of a 

macromolecular glycoprotein complex (which 

determines the protective properties of surface 

mucus) [41], binds reactive oxygen species and 

inhibits lipid peroxidation [42], stimulates the 

expression of growth factors, in particular 

epidermal growth factor and fibroblast growth 

factor [43], blocks voltage-dependent Ca2+ 

channels, preventing an increase in the 

concentration of this ion inside cells [44]. In 

addition, it has anti-inflammatory properties, 

inhibiting the formation of a number of 

cytokines, including H. pylori-induced 

hyperproduction of interleukin 8 [45] and 

adhesion molecules (ICAM-1) [46]. An 

important element of the enteroprotective 

potential of rebamipide is its ability to enhance 

the synthesis of alpha-defensins, natural peptide 

"antibiotics" that are produced by Paneth cells 

of the small intestine and play an important role 

in the natural antibacterial defense system [47]. 

The efficacy and safety of rebamipide 

for the prevention of NSAID-induced 

gastrointestinal injury has been extensively 

tested. Thus, in 2013 S. Zhang et al. [48] 

presented a meta-analysis of 15 RCTs (n=965) 

that investigated the therapeutic effect of the 

drug. It was significantly more effective than 

placebo and was not inferior to other 

gastroprotective agents: misoprostol, PPIs, and 

N-blockers. In addition, rebamipide 

significantly reduced the risk of developing 

erosive and ulcerative changes in the intestine: 

OR compared with placebo was 2.7 (95% 

confidence interval - CI 1.02-7.16). 

An example of a comparison of 

rebamipide and placebo for the prevention of 

NSAID gastropathy is the recent RCT 

GLORIA, in which 75 patients with RA, OA 

and NBS took NSAIDs in combination with 

rebamipide 100 mg 3 times a day or placebo for 

3 months. It is curious that c-NSAID celecoxib 

was chosen as the NSAID, which is considered 

the safest representative of this drug group for 

the gastrointestinal tract. However, in the 

placebo group, "safe" celecoxib caused ulcers 

in 5 patients and intolerable dyspepsia in 1 

(17.6% of complications in total). In the 

rebamipide group, no serious gastrointestinal 

complications were noted while taking 

celecoxib (p = 0.0252) [49]. 

The most interesting are the works in 

which rebamipide was compared with 

misoprostol, which has a similar mechanism of 

action. Thus, the data of RCT STORM, which 

compared the preventive effect of rebamipide 

300 mg/day and misoprostol 600 mcg/day (both 

drugs were prescribed 3 times a day) in 332 

patients who regularly took various NSAIDs 

(aceclofenac, diclofenac , fenoprofen, 

ibuprofen, naproxen and sulindac). 

Interestingly, almost half of the patients in both 

groups (48.5 and 41.7%) had H. pylori. The 

results of prevention were evaluated according 
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to the data of endoscopy, which was performed 

before and after 12 weeks of treatment. As a 

result, rebamipide was in no way inferior to 

misoprostol: the incidence of gastric and 

duodenal ulcers was 4.0 and 3.9% [50]. 

Recently, new evidence has emerged 

of the benefits of rebamipide as an agent for the 

prevention of NSAID gastropathy. T.N. Kim et 

al. [51] conducted a large-scale RCT in which 

479 patients who took NSAIDs (mainly 

aceclofenac, meloxicam and nabumeton) for 12 

weeks received rebamipide 300 mg/day or 

misoprostol 600 µg/day as prophylaxis. 

According to endoscopic examination, the 

number of gastric and duodenal ulcers in 

patients of both groups was almost the same. 

But at the same time, cancellations due to NR 

in the misoprostol group were noted almost 2 

times more often (Fig. 1). Dyspepsia in the 

rebamipide group occurred much less 

frequently and was less pronounced. So, its 

severity (on a scale of 0-3 points) at the end of 

the study in the rebamipide and misoprostol 

groups averaged 0.44+1.05 and 0.67+1.24 

points (p<0.05), and the number of antacid 

tablets used to relieve dyspepsia was 

7.19+15.49 and 11.18+22.79 (p<0.05), 

respectively. 

 Of course, the experience of using 

rebamipide in volunteers is extremely 

important. However, of much greater interest 

are clinical studies in which the therapeutic and 

prophylactic effect of the drug was studied in 

real patients with NSAID gastropathy. 

Recently, two works by Japanese scientists 

have been published on this issue. Thus, in a 4-

week study by S. Kurokawa et al. [56] 

compared the therapeutic effect of rebamipide 

300 mg/day and placebo in 61 patients who had 

taken NSAIDs and/or NDA for more than 3 

months. All patients underwent VCE before 

and after the course of therapy. It turned out 

that the number of gastric erosions in the main 

group significantly decreased, while in the 

control group it increased in comparison with 

the initial level (p<0.001; Fig. 2). Similar 

dynamics was noted in relation to the number 

of ulcers: -0.5±1.6 and 0.1±0.7 (p=0.024), as 

well as the level of blood protein. The latter 

indicator significantly decreased in the control 

group, which reflects plasma exudation in the 

small intestine associated with NSAID 

gastropathy. 

As can be seen, today there are a large 

number of clinical studies performed in 

compliance with all the rules of evidence-based 

medicine, demonstrating the advantage of 

rebamipide in comparison with placebo for the 

prevention and treatment of NSAID-induced 

gastrointestinal pathology. Moreover, we are 

talking about complications from the upper 

gastrointestinal tract. 

The ability of rebamipide to have a 

cytoprotective and anti-inflammatory effect 

made it possible to successfully use it not only 

in drug pathology of the gastrointestinal tract, 

but also in other diseases of the digestive 

system. Thus, a series of large-scale studies 

performed in Japan, South Korea and China 

convincingly shows a higher frequency of 

healing of H. pylori-associated gastric and 

duodenal ulcers, as well as the resolution of 

chronic antral gastritis when using rebamipide 

against or after standard anti-Helicobacter 

pylori therapy. [58-60]. 

T. Kamada et al. [61] evaluated the 

dynamics of the histological picture of H. 

py/ori-associated chronic gastritis in 103 

http://www.eprajournals.com/
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patients who underwent a course of anti-

Helicobacter pylori therapy. According to the 

study plan, half of the patients received 

rebamipide 300 mg/day for 12 months and half 

received placebo. By the end of the 

observation, the severity of inflammatory 

changes in the lesser curvature of the stomach 

(assessed by the modified Sydney system) was 

significantly less in the active therapy group 

compared to the placebo group: 1.12±0.08 and 

1.35±0.08 points, respectively (p=0.043). 

Thus, for Uzbek doctors, rebamipide is 

a new and promising tool for combating 

complications caused by NSAIDs and LDA. 

Rebamipide can be an effective tool for the 

prevention and treatment of NSAID 

gastropathy. The therapeutic and prophylactic 

potential of rebamipide in NSAID gastropathy 

has been shown in many RCTs, it is well 

tolerated and practically does not cause serious 

complications. One might think that the drug 

will find wide application in rheumatic diseases 

as an important means of improving the safety 

of pharmacotherapy. 

 

CONCLUSION 

Rebamipide is a gastroprotector, the 

main pharmacological action of which is 

associated with an increase in the synthesis of 

endogenous PGs and growth factors in the 

gastrointestinal mucosa, an antioxidant effect, 

suppression of the expression of pro-

inflammatory cytokines and adhesion 

molecules, stimulation of the formation and 

release of alphadefensins by Paneth cells, etc. 

Clinical studies conducted in Japan, 

South Korea and China confirm the 

effectiveness of rebamipide for the prevention 

and treatment of NSAID gastropathy. 

According to RCTs, rebamipide is not 

inferior in effectiveness to the "classic" 

gastroprotector misoprostol and significantly 

outperforms it in tolerability. 

The standard dose of rebamipide is 

100 mg 3 times a day for up to 8 weeks. At the 

same time, as evidenced by the data of a 

number of clinical studies, rebamipide is well 

tolerated and at a much higher dose (300 mg 3 

times a day) and can be safely used in courses 

up to 6-12 months. 

 

REFERENCES 

1. Morrissey MB, Herr K, Levine C. Public 

health imperative of the 21st century: 

innova¬tions in palliative care systems, 

services, and supports to improve health and 

well-being of older americans. Gerontologist. 

2015 Apr;55(2):245-51. doi: 10.1093/geront/ 

gnu178. Epub 2015 Feb 17. 

2. Karateev AE, Nasonov EL, Yakhno NN, et al. 

Clinical guidelines «Rational use of 

nons¬teroidal anti-inflammatory drugs 

(NSAIDs) in clinical practice». Sovremennaya 

revma- tologiya = Modern Rheumatology 

Journal. 2015;9(1):4-24. (In Russ.)]. doi: 

10.14412/ 1996-7012-2015-1 

3. Brune K, Patrignani P. New insights into the 

use of currently available non-steroidal anti-

inflammatory drugs. J Pain Res. 2015 Feb 

20;8:105-18. doi: 10.2147/JPR.S75160. 

eCollection 2015. 

4. Murray CJ, Barber RM, Foreman KJ, et al. 

Global, regional, and national disability- 

adjusted life years (DALYs) for 306 diseases 

and injuries and healthy life expectancy 

(HALE) for 188 countries, 1990-2013: 

quan¬tifying the epidemiological transition. 

Lancet. 2015 Nov 28;386(10009):2145-

91.doi: 10.1016/S0140-6736(15)61340-X. 

Epub 2015 Aug 28. 

5. Wilson N, Sanchez-Riera L, Morros R, et al. 

Drug utilization in patients with OA: a 

population-based study. Rheumatology 

http://www.eprajournals.com/


                                                                                                                                      ISSN (Online): 2455-3662 
  EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 8| Issue: 3| March 2022|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2022: 8.205 || ISI Value: 1.188 
 
 

 

 

                                                       2022 EPRA IJMR    |     www.eprajournals.com   |    Journal DOI URL: https://doi.org/10.36713/epra2013 

  

156 

(Oxford). 2015 May;54(5):860-7.doi: 

10.1093/rheumatology/keu403. Epub 2014 Oct 

21. 

6. Breivik H, Collett B, Ventafridda V, et al. 

Survey of chronic pain in Europe: prevalence, 

impact on daily life, and treatment. Eur J 

Pain. 2006 May;10(4):287-333. Epub 2005 

Aug 10. 

7. Langley P. The prevalence, correlates and 

treatment of pain in the European Union. Curr 

Med Res Opin. 2011 Feb;27(2):463-80. doi: 

10.1185/03007995.2010.542136. Epub 2011 

Jan 11. 

8. Zhou Y, Boudreau DM, Freedman AN. Trends 

in the use of aspirin and nonsteroidal anti-

inflammatory drugs in the general U.S. 

population. Pharmacoepidemiol Drug Saf. 

2014;23(1):43-50. 

9. Gu Q, Dillon CF, Eberhardt MS, et al. 

Preventive aspirin and other antiplatelet 

med¬ication use among U.S. adults aged>40 

years: data from the national health and 

nutrition examination survey, 2011-2012. 

Public Health Rep. 2015 NovDec;130(6):643-

54. 

10. Scarpignato C, Lanas A, Blandizzi C, et al. 

Safe prescribing of non-steroidal 

anti¬inflammatory drugs in patients with 

osteoarthritis — an expert consensus 

addressing benefits as well as gastrointestinal 

and cardio¬vascular risks. BMC Med. 2015 

Mar 19;13:55. doi: 10.1186/s12916-015-

0285-8. 

11. Harirforoosh S, Asghar W, Jamali F. Adverse 

effects of nonsteroidal antiinflamma¬tory 

drugs: an update of gastrointestinal, 

car¬diovascular and renal complications. J 

Pharm Pharm Sci. 2013;16(5):821-47. 

12. Tielleman T, Bujanda D, Cryer B. 

Epidemiology and risk factors for upper 

gas¬trointestinal bleeding. Gastrointest 

Endosc Clin N Am. 2015 Jul;25(3):415-

28.doi: 10.1016/j.giec.2015.02.010. 

13. Sostres C, Gargallo CJ, Lanas A. 

Nonsteroidal anti-inflammatory drugs and 

upper and lower gastrointestinal mucosal 

damage. Arthritis Res Ther. 2013;15 Suppl 

3:S3. doi: 10.1186/ar4175. Epub 2013 Jul 24. 

14. Hsu PI, Tsai TJ. Epidemiology of Upper 

Gastrointestinal Damage Associated with 

Low-Dose Aspirin. Curr Pharm Des. 

2015;21(35):5049-55. 

15. Scheiman JM, Devereaux PJ, Herlitz J, et al. 

Prevention of peptic ulcers with esomeprazole 

in patients at risk of ulcer development treated 

with low-dose acetylsali¬cylic acid: a 

randomised, controlled trial (OBERON). 

Heart. 2011 May;97(10): 797-802. doi: 

10.1136/hrt.2010.217547. Epub 2011 Mar 17. 

16. Davies N, Saleh J, Skjodt N. Detection and 

prevention of NSAID-induced enteropa¬thy. J 

Pharm Pharm Sci. 2000 Jan-Apr;3 (1):137-

55. 

17. Allison M, Howatson A, Torrance C,et al. 

Gastrointestinal damage associated with the 

use of nonsteroidal antiinflammatory drags. N 

Engl J Med. 1992 Sep 10; 327(11):749-54. 

18. Sands G, Shell B, Zhang R. Adverse events in 

patients with blood loss: a pooled analysis of 

51 clinical studies from the cele- coxib clinical 

trial database. Open Rheumatol J. 2012;6:44-

9. doi: 10.2174/18743129012060 10044. Epub 

2012 May 11. 

19. Goldstein J, Eisen G, Lewis B, et al. Video 

capsule endoscopy to prospectively assess 

small bowel injury with celecoxib, naproxen 

plus omeprazole, and placebo. Clin 

Gastroenterol Hepatol. 2005 Feb;3(2):133-41. 

20. Goldstein J, Eisen G, Lewis B, et al. Small 

bowel mucosal injury is reduced in healthy 

subjects treated with celecoxib com¬pared 

with ibuprofen plus omeprazole, as assessed 

by video capsule endoscopy. Aliment 

Pharmacol Ther. 2007 May 15;25(10):1211-

22. 

21. Hawkey CJ, Ell C, Simon B, et al. Less small-

bowel injury with lumiracoxib com¬pared 

with naproxen plus omeprazole. Clin 

Gastroenterol Hepatol. 2008;6(5):536-44. 

doi: 10.1016/j.cgh.2007.12.023. Epub 2008 

Jan 31. 

22. Tacheci I, Bradna P, Douda T, et al. Small 

intestinal injury in NSAID users suffering from 

rheumatoid arthritis or osteoarthritis. 

http://www.eprajournals.com/


                                                                                                                                      ISSN (Online): 2455-3662 
  EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 8| Issue: 3| March 2022|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2022: 8.205 || ISI Value: 1.188 
 
 

 

 

                                                       2022 EPRA IJMR    |     www.eprajournals.com   |    Journal DOI URL: https://doi.org/10.36713/epra2013 

  

157 

Rheumatol Int. 2016 Aug 22. [Epub ahead of 

print] 

23. Pavlidis P, Bjarnason I. Aspirin Induced 

Adverse Effects on the Small and Large 

Intestine. Curr Pharm Des. 2015;21(35): 

5089-93. 

24. Sostres C, Lanas A. Epidemiology of Low 

Dose Aspirin Damage in the Lower 

Gastrointestinal Tract. Curr Pharm Des. 

2015;21(35):5094-100. 

25. Shiotani A, Haruma K, Nishi R, et al. 

Randomized, double-blind, pilot study of 

geranylgeranylacetone versus placebo in 

patients taking low-dose enteric-coated 

aspirin. Low-dose aspirin-induced small 

bowel damage. Scand J Gastroenterol. 2010 

Mar;45(3):292-8. doi: 10.3109/ 

00365520903453182. 

26. Syer SD, Blackler RW, Martin R, et al. NSAID 

enteropathy and bacteria: a compli¬cated 

relationship. J Gastroenterol. 2015 

Apr;50(4):387-93. doi: 10.1007/s00535-014- 

1032-1. Epub 2015 Jan 10. 

27. Maiden L, Thjodleifsson B, Seigal A,et al. 

Long-term effects of nonsteroidal 

anti¬inflammatory drugs and cyclooxygenase-

2 selective agents on the small bowel: a 

cross¬sectional capsule enteroscopy study. 

Clin Gastroenterol Hepatol. 2007 

Sep;5(9):1040-5. Epub 2007 Jul 10. 

28. Rostom A, Muir K, Dube C, et al. Prevention 

of NSAID-related upper gastroin¬testinal 

toxicity: a meta-analysis of traditional 

NSAIDs with gastroprotection and COX-2 

inhibitors. Drug Healthc Patient Saf. 

2009;1:47-71. Epub 2009 Oct 28. 

29. Silverstein FE, Graham DY, Senior JR, et al. 

Misoprostol reduces serious gastroin¬testinal 

complications in patients with rheumatoid 

arthritis receiving nonsteroidal anti-

inflammatory drugs. A randomized, double-

blind, placebo-controlled trial. Ann Intern 

Med. 1995 Aug 15;123(4):241-9. 

30. Fujimori S, Seo T, Gudis K, et al. Prevention 

of nonsteroidal anti-inflammatory drug-

induced small-intestinal injury by 

prostaglandin: a pilot randomized controlled 

trial evaluated by capsule endoscopy. 

Gastrointest Endosc. 2009 Jun;69(7):1339-46. 

doi: 10.1016/j.gie.2008.08.017. Epub 2009 

Feb 24. 

31. Watanabe T, Sugimori S, Kameda N,et al. 

Small bowel injury by low-dose enteric- 

coated aspirin and treatment with 

misopros¬tol: a pilot study. Clin 

Gastroenterol Hepatol. 2008 Nov;6(11):1279-

82. doi: 10.1016/j.cgh. 2008.06.021. 

32. Raskin JB, White RH, Jackson JE, et al. 

Misoprostol dosage in the prevention of 

non¬steroidal anti-inflammatory drug-

induced gastric and duodenal ulcers: a 

comparison of three regimens. Ann Intern 

Med. 1995;123:344-350. doi: 10.7326/0003-

4819¬123-5-199509010-00004. 

33. Marlicz W, Loniewski I, Grimes DS, Quigley 

EM. Nonsteroidal anti-inflammatory drugs, 

proton pump inhibitors, and gastroin testinal 

injury: contrasting interactions in the stomach 

and small intestine. Mayo Clin Proc. 2014 

Dec;89(12):1699-709. doi: 10.1016/ 

j.mayocp.2014.07.015. Epub 2014 Oct 29. 

34. Clooney AG, Bernstein CN, Leslie WD, et al. 

A comparison of the gut microbiome between 

long-term users and non-users of proton pump 

inhibitors. Aliment Pharmacol Ther. 2016 

May;43(9):974-84. doi: 10.1111/ apt.13568. 

Epub 2016 Feb 29. 

35. Janarthanan S, Ditah I, Adler DG, Ehrinpreis 

MN. Clostridium difficile-associ¬ated 

diarrhea and proton pump inhibitor therapy: a 

meta-analysis. Am J Gastroenterol. 2012 

Jul;107(7):1001-10. doi: 10.1038/ 

ajg.2012.179. Epub 2012 Jun 19. 

36. Bavishi C, Dupont HL. Systematic review: the 

use of proton pump inhibitors and increased 

susceptibility to enteric infection. Aliment 

Pharmacol Ther. 2011 Dec;34 (11-12):1269-

81. doi: 10.1111/j.1365- 2036.2011.04874.x. 

Epub 2011 Oct 17. 

37. Verhaegh BP, de Vries F, Masclee AA,et al. 

High risk of drug-induced microscopic colitis 

with concomitant use of NSAIDs and proton 

pump inhibitors. Aliment Pharmacol Ther. 

2016May;43(9):1004-13. 

http://www.eprajournals.com/


                                                                                                                                      ISSN (Online): 2455-3662 
  EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 8| Issue: 3| March 2022|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2022: 8.205 || ISI Value: 1.188 
 
 

 

 

                                                       2022 EPRA IJMR    |     www.eprajournals.com   |    Journal DOI URL: https://doi.org/10.36713/epra2013 

  

158 

doi:10.1111/apt.13583. Epub 2016 Mar 9. 

38. Naito Y, Yoshikawa T. Rebamipide: a 

gastrointestinal protective drug with 

pleiotropic activities. Expert Rev 

Gastroenterol Hepatol. 2010 Jun;4(3):261-70. 

doi: 10.1586/ egh.10.25. 

39. Arakawa T, Higuchi K, Fujiwara Y, et al. 15th 

anniversary of rebamipide: looking ahead to 

the new mechanisms and new applications. 

Dig Dis Sci. 2005 Oct;50 Suppl 1:S3-S11. 

40. Matysiak-Budnik T, Heyman M, Megraud F. 

Review article: rebamipide and the digestive 

epithelial barrier. Aliment Pharmacol Ther. 

2003 Jul;18 Suppl 1:55-62. 

41. Haruma K, Ito M. Review article: clinical 

significance of mucosal-protective agents: 

acid, inflammation, carcinogenesis and 

rebamipide. Aliment Pharmacol Ther. 2003 

Jul;18 Suppl 1:153-9. 

42. Nagano Y, Matsui H, Muramatsu M, et al. 

Rebamipide significantly inhibits 

indomethacin-induced mitochondrial damage, 

lipid peroxidation, and apoptosis in gastric 

epithelial RGM-1 cells. Dig Dis Sci. 2005 

Oct;50 Suppl 1:S76-83. 

43. Tarnawski A, Arakawa T, Kobayashi K. 

Rebamipide treatment activates epidermal 

growth factor and its receptor expression in 

normal and ulcerated gastric mucosa in rats: 

one mechanism for its ulcer healing action? 

Dig Dis Sci. 1998 Sep;43(9 Suppl):90S-98S. 

44. Ishihara T, Tanaka K, Tashiro S, et al. 

Protective effect of rebamipide against cele- 

coxib-induced gastric mucosal cell apoptosis. 

Biochem Pharmacol. 2010 Jun 1;79(11): 

1622-33. doi: 10.1016/j.bcp.2010.01.030. 

Epub 2010 Feb 2. 

45. Aihara M, Azuma A, Takizawa H, et al. 

Molecular analysis of suppres- sion of 

inter¬leukin-8 production by rebamipide in 

Helicobacter pylori — stimulated gastric 

can¬cer cell lines. Dig Dis Sci. 1998;43(9 

Suppl): 174S-180S. 

46. Hiratsuka T, Futagami S, Shindo T, et al. 

Rebamipide reduces indomethacin-induced 

gastric injury in mice via down-regulation of 

ICAM-1 expression. Dig Dis Sci. 2005 Oct;50 

Suppl 1:S84-9. 

47. Tanigawa T, Watanabe T, Otani K, et al. 

Rebamipide inhibits indomethacin-induced 

small intestinal injury: possible involvement of 

intestinal microbiota modulation by 

upreg¬ulation of ?-defensin 5. Eur J 

Pharmacol. 2013 Mar 15;704(1-3):64-9. doi: 

10.1016/ j.ejphar.2013.02.010. Epub 2013 

Feb 18. 

48. Zhang S, Qing Q, Bai Y, et al. Rebamipide 

helps defend against nonsteroidal anti-

inflammatory drugs induced gastroen- 

teropathy: a systematic review and 

meta¬analysis. Dig Dis Sci. 2013 Jul;58(7): 

1991-2000. doi: 10.1007/s10620-013-2606-0. 

Epub 2013 Feb 28. 

49. Hasegawa M, Horiki N, Tanaka K, et al. The 

efficacy of rebamipide add-on therapy in 

arthritic patients with COX-2 selective 

inhibitor-related gastrointestinal events:a 

prospective, randomized, open-label blind- ed-

endpoint pilot study by the GLORIA study 

group. Mod Rheumatol. 2013 

Nov;23(6):1172-8. doi: 10.1007/s10165-012- 

0819-2. Epub 2013 Jan 10. 

50. Park SH, Cho CS, Lee OY, et al. Comparison 

of prevention of NSAID- induced 

gastrointestinal complications by rebamipide 

and misoprostol: a randomized, multicenter, 

controlled trial-STORM STUDY. J Clin 

Biochem Nutr. 2007 Mar;40(2):148-55. doi: 

10.3164/jcbn.40.148. 

51. Kim JH, Park SH, Cho CS, et al. Preventive 

efficacy and safety of rebamipide in 

nonsteroidal anti-inflammatory drug- induced 

mucosal toxicity. Gut Liver. 2014 

Jul;8(4):371-9. doi: 10.5009/gnl.2014.8.4.371. 

Epub 2013 Dec 24. 

52. Niwa Y, Nakamura M, Ohmiya N, et al. 

Efficacy of rebamipide for diclofenac- induced 

small-intestinal mucosal injuries in healthy 

subjects: a prospective, randomized, double-

blinded, placebo-controlled, cross¬over study. 

J Gastroenterol. 2008;43(4):270-6. doi: 

10.1007/s00535-007-2155-4. Epub 2008 May 

6. 

 

http://www.eprajournals.com/


                                                                                                                                      ISSN (Online): 2455-3662 
  EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 8| Issue: 3| March 2022|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2022: 8.205 || ISI Value: 1.188 
 
 

 

 

                                                       2022 EPRA IJMR    |     www.eprajournals.com   |    Journal DOI URL: https://doi.org/10.36713/epra2013 

  

159 

53. Naito Y, Yoshikawa T, Iinuma S, et al. 

Rebamipide protects against indomethacin- 

induced gastric mucosal injury in healthy 

vol¬unteers in a double-blind, placebo-

controlled study. Dig Dis Sci. 1998 Sep;43(9 

Suppl): 83S-89S. 

54. Mizukami K, Murakami K, Abe T, et al. 

Aspirin-induced small bowel injuries and the 

preventive effect of rebamipide. World J 

Gastroenterol. 2011 Dec 14;17(46):5117-22. 

doi: 10.3748/wjg.v17.i46.5117. 

55. Tozawa K, Oshima T, Okugawa T, et al. A 

randomized, double-blind, placebo-

con¬trolled study of rebamipide for gastric 

mucos¬al injury taking aspirin with or 

without clopi- dogrel. Dig Dis Sci. 2014 

Aug;59(8):1885-90. 

56. Kurokawa S, Katsuki S, Fujita T, et al.A 

randomized, double-blinded, placebo-

con¬trolled, multicenter trial, healing effect of 

rebamipide in patients with low-dose aspirin 

and/or non-steroidal anti-inflammatory drug 

induced small bowel injury. J 

Gastroenterol.2014 Feb;49(2):239-44. 

doi: 10.1007/s00535- 013-0805-2. Epub 2013 

Apr 18. 

57. Watanabe T, Takeuchi T, Handa O, et al. A 

multicenter, randomized, double-blind, 

placebo-controlled trial of high-dose 

rebamipide treatment for low-dose aspirin- 

induced moderate-to-severe small intestinal 

damage. PLoS One. 2015 Apr 15;10(4): 

e0122330. doi: 10.1371/journal.pone. 

0122330. eCollection 2015. 

58. Du Y, Li Z, Zhan X, et al. Anti-inflam¬matory 

effects of rebamipide according to 

Helicobacter pylori status in patients with 

chronic erosive gastritis: a randomized 

sucral¬fate-controlled multicenter trial in 

China¬STARS study. Dig Dis Sci. 2008 

Nov;53(11):2886-95. doi: 10.1007/s10620- 

007-0180-z. Epub 2008 Feb 21. 

59. Song KH, Lee YC, Fan DM, et al. Healing 

effects of rebamipide and omeprazole in 

Helicobacter pylori-positive gastric ulcer 

patients after eradication therapy: a 

random¬ized double-blind, multinational, 

multi-insti¬tutional comparative study. 

Digestion. 2011;84(3):221-9. doi: 

10.1159/000329353. Epub 2011 Jul 8. 

60. Terano A, Arakawa T, Sugiyama T, et al. 

Rebamipide, a gastro-protective and 

anti¬inflammatory drug, promotes gastric 

ulcer healing following eradication therapy 

for Helicobacter pylori in a Japanese 

population: a randomized, double-blind, 

placebo-con¬trolled trial. J Gastroenterol. 

2007 Aug;42(8):690-3. Epub 2007 Aug 24. 

61. Kamada T, Sato M, Tokutomi T, et al. 

Rebamipide improves chronic inflammation in 

the lesser curvature of the corpus after 

Helicobacter pylori eradication: a multicenter 

study. Biomed Res Int. 2015;2015:865146. 

doi: 10.1155/2015/865146. Epub 2015 Apr 28. 

62. Han X, Jiang K, Wang B, et al. Effect of 

rebamipide on the premalignant progression 

of chronic gastritis: a randomized controlled 

study. Clin Drug Investig.2015

 Oct;35(10):665-73. doi: 10.1007/ 

s40261-015-0329-z. 

63. Yoshida N, Kamada K, Tomatsuri N,et al. 

Management of recurrence of symptoms of 

gastroesophageal reflux disease: synergistic 

effect of rebamipide with 15 mg lansoprazole. 

Dig Dis Sci. 2010 Dec;55(12):3393-8. doi: 

10.1007/s10620-010-1166-9. Epub 2010 Mar 

3. 

64. Hong SJ, Park SH, Moon JS, et al. The 

benefits of combination therapy with 

esomeprazole and rebamipide in symptom 

improvement in reflux esophagitis:an 

international multicenter study. Gut 

Liver.2016 Jun 13. doi: 

10.5009/gnl15537. [Epub ahead of print] 

65. Wang J, Guo X, Ye C, et al. Efficacy and 

safety of proton pump inhibitors (PPIs) plus 

rebamipide for endoscopic submucosal 

dis¬section-induced ulcers: a meta-analysis. 

Intern Med. 2014;53(12):1243-8. Epub 2014 

Jun 15. 

66. Nishizawa T, Suzuki H, Kanai T, Yahagi N. 

Proton pump inhibitor alone vs proton pump 

inhibitor plus mucosal protec¬tive agents for 

endoscopic submucosal dissec¬tion-induced 

http://www.eprajournals.com/


                                                                                                                                      ISSN (Online): 2455-3662 
  EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 8| Issue: 3| March 2022|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2022: 8.205 || ISI Value: 1.188 
 
 

 

 

                                                       2022 EPRA IJMR    |     www.eprajournals.com   |    Journal DOI URL: https://doi.org/10.36713/epra2013 

  

160 

ulcer: a systematic review and meta-analysis. 

J Clin Biochem Nutr. 2015 Mar;56(2):85-90. 

doi: 10.3164/jcbn.14-101. Epub 2014 Dec 27. 

67. Matsuda T, Ohno S, Hirohata S, et al. Efficacy 

of rebamipide as adjunctive therapy in the 

treatment of recurrent oral aphthous ulcers in 

patients with Behcet's disease: a 

ran¬domised, double-blind, placebo-

controlled study. Drugs R D. 2003;4(1):19-28. 

68. Makiyama K, Takeshima F, Hamamoto T. 

Efficacy of rebamipide enemas in active distal 

ulcerative colitis and proctitis: a prospective 

study report. Dig Dis Sci. 2005 Dec;50(12): 

2323-9. 

69. Furuta R, Ando T, Watanabe O, et al. 

Rebamipide enema therapy as a treatment for 

patients with active distal ulcerative colitis.J 

Gastroenterol Hepatol. 2007 Feb;22(2):261-7. 

70. Kashima T, Itakura H, Akiyama H, Kishi S. 

Rebamipide ophthalmic suspension for the 

treatment of dry eye syndrome: a criti¬cal 

appraisal. Clin Ophthalmol. 2014 May 

30;8:1003-10. doi: 10.2147/OPTH.S40798. 

eCollection 2014. 

71. Moon SJ, Park JS, Jeong JH, et al.Augmented 

chondroprotective effect of coad¬ministration 

of celecoxib and rebamipide in the 

monosodium iodoacetate rat model of 

osteoarthritis. Arch Pharm Res. 2013 

Jan;36(1):116-24. doi: 10.1007/s12272-013- 

0010-0. 

72. Wood RC, Wyatt JE, Bullins KW, et al. Effects 

of rebamipide on nephrotoxicity asso¬ciated 

with selected NSAIDs in rats. Eur J 

Pharmacol. 2013 Nov 15;720(1-3):138-46. 

doi: 10.1016/j.ejphar.2013.10.035. Epub 2013 

Oct 24. 

73. Satoh H, Takeuchi K. Management of 

NSAID/aspirin-induced small intestinal 

damage by GI-sparing NSAIDs, anti-ulcer 

drugs and food constituents. Curr Med Chem. 

2012;19(1):82-9.  

 

 

 

http://www.eprajournals.com/

