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Background/Aims: Long-term use of aspirin can be a risk factor of peptic ulcer diseases. The aim of this study was to evaluate the 
efficacy of Albis (Daewoong Pharmaceutical Co., Ltd.) for the prevention of gastric mucosal injury caused by aspirin. 
Methods: Aspirin users were enrolled and randomized into the Albis or placebo group. Screening and follow-up endoscopy were 
performed for modified Lanza scores (MLSs). Primary outcome was measured by the incidence rate of peptic ulcer, and secondary 
outcomes were measured by the incidence rate of gastritis, improvement in MLS and subjective symptoms. 
Results: In total, 81 aspirin users were randomized, 43 in the Albis group and 38 in the placebo group. There was no incidence of peptic 
ulcer in both groups. The incidence of gastritis was significantly higher in the placebo group (44.4% vs. 10.0%, p=0.003); however, the 
scores of mucosal edema, hyperemia and hemorrhage were not statistically different between the two groups (p>0.05). The frequency 
of subjective symptoms were more improved in the Albis group than in the placebo group (p=0.023). 
Conclusions: The incidence of gastritis was lower in the group that received low-dose aspirin and Albis. The development of peptic ulcer 
due to long-term use of aspirin might be prevented with concomitant use of Albis. Clin Endosc  2017;50:179-184
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INTRODUCTION

Low-dose acetylsalicylic acid (ASA; aspirin) has been wide-
ly used for the prevention of cardio- and cerebrovascular 
diseases in patients at high risk.1,2 It is well-known that the 
risk of upper gastrointestinal (GI) tract complications such as 
ulcer, bleeding, perforation, or stricture can increase even in 
patients on low-dose ASA rather than the conventional dose.3 

Proton pump inhibitors (PPIs) are usually recommended for 
the prevention of GI complications caused by low-dose ASA. 
However, long-term maintenance with PPIs may also give rise 
other problems such as treatment cost, compliance, and ad-
verse events such as infection, osteoporosis or interaction with 
clopidogrel.4-6

Albis (Daewoong Pharmaceutical Co. Ltd., Seoul, Korea) 
contains 150 mg ranitidine, 300 mg sucralfate, and 100 mg 
bismuth subcitrate. Albis has a gastroprotective effect by 
inhibition of gastric acid secretion of histamine-2 receptor 
antagonist (H2RA), mucosa-coating and production of pros-
taglandin, respectively. It has been demonstrated that H2RAs 
prevent peptic ulcer in patients taking low-dose ASA, and 
concomitant administration of sucralfate and bismuth is 
well-tolerated and beneficial for the improvement of symp-
toms.7-9 The effect of peptic ulcer prevention in ASA-users by 
PPIs, H2RAs, and other mucoprotective agents has been eval-
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uated in many studies. However, it has not yet been demon-
strated whether the compounds of H2RA, sucralfate and 
bismuth could be effective for ulcer prevention during long-
term use of ASA.7,10,11 The aim of this study was to evaluate the 
effect of peptic ulcer prevention by Albis in patients on long-
term low-dose ASA. 

MATERIALS AND METHODS 

Patients
Patients aged between 20 to 80 years were eligible for en-

rollment if they were expected to start taking low-dose ASA 
(100 mg a day), had a modified Lanza score (MLS) of 0 or 1 
in screening endoscopy, and had no GI symptoms (Table 1).12 
The exclusion criteria were as follows: (1) presence of peptic 
ulcer or reflux esophagitis; (2) history of gastrectomy or vag-
otomy; (3) current ASA user; (4) use of PPI, H2RA, anti-plate-
lets, anti-coagulants, or nonsteroidal anti-inflammatory drugs 
within 2 weeks of enrollment; (5) comorbidity with serious 
liver disease, renal disease, or cardiac disease; (6) pregnancy or 
lactating during the study period. The study was conducted in 
accordance with the Declaration of Helsinki and approved by 
the Institutional Review Board of Seoul National University 

Hospital (IRB No. 1105-100-363). All subjects were provided 
with written informed consent before enrollment.

Study design
Enrolled patients were randomly allocated to Albis (2 tabs 

twice a day) or placebo group, and provided with the study 
medication and 100 mg of ASA a day for 12 weeks. Medi-
cations that could affect mucosal healing, such as PPIs, acid 
pump antagonists, H2RAs, and mucoprotective agents were 
prohibited during the study period. If a patient had GI symp-
toms during the study period, a rescue medication (antacid) 
was allowed up to three times a day at a standard dose. 

Primary and secondary outcomes
The primary outcome was measured by the incidence rate 

of peptic ulcer at 12 weeks of study. Peptic ulcer was defined 
as a defect more than submucosal layer in the stomach or 
duodenum with at least 3 mm in diameter measured by fol-
low-up endoscopy. 

The secondary outcomes were measured by the incidence 
rate of gastritis, improvement of MLS, subjective symptoms, 
and use of rescue medications. The presence of gastritis was 
defined as a score of 2 to 4 in MLS. The presence of mucosal 
edema, hyperemia, and hemorrhage was compared between 
the two groups. The improvement of MLS was compared in 
terms of the mean between the groups. The presence of sub-
jective symptoms was also compared in terms of frequency 
and severity of the symptoms between the groups. The use of 
rescue medication was compared between the groups.

Adverse events were also assessed during study period.

Statistical analysis
Efficacy was analyzed for the full analysis set (FAS), which 

included all randomized patients who received at least a study 
medication, with the exception of patients who did not meet 
the inclusion criteria. 

The Kaplan-Meyer method was used for determining the 
primary outcome, and the log-rank test for the statistical dif-
ferences. Fisher exact test, Student t-test, chi-square test, and 
Wilcoxon rank-sum test were used to assess the differences 
after treatment. 

The sample size was calculated based on the results of a 
previous study, and this resulted in a total of 80 subjects (40 
in each group) with an alpha error of 0.05, 80% power, and 
a dropout rate of 20%.13 All statistical tests were performed 
2-sided, and p-values less than 0.05 were considered to be 
significantly different. The data were analyzed using SPSS ver-
sion 21.0 (IBM Co., Armonk, NY, USA). 

Table 1. Modified Lanza Score and Subjective Symptoms

Grade of modified of lanza score

0 No visible lesion

1 Mucosal hemorrhage only

2 One or two erosions

3 Numerous (3–10) areas of erosions

4 Large numerous (>10) of erosions

5 Ulcer

Edema

1 None

2 Prominent 

Hyperemia

1 None

2 Mild

3 Moderate

4 Severe

Hemorrhage

1 None

2 Single lesion

3 2–5 Lesions

4 6–10 Lesions

5 >10 Lesions
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RESULTS

Patients characteristics
A total of 81 patients were randomized to either Albis (43 

patients) or placebo group (38 patients). One patient in the 
placebo group refused to receive the medication and was ex-
cluded from the study. Overall, 13 patients in the Albis group 
and 10 patients in the placebo group were excluded because 
of violation of exclusion criteria or they dropped out of the 
study. The FAS population comprised 30 patients in the Albis 
group and 27 patients in the placebo group (Fig. 1). 

The mean age was 60.3 in the Albis and 56.7 years in the 
placebo group. The proportion of males was about 50% in 
both groups. The score of MLS was 0 for over 92% of patients 
in both groups, and the score of mucosal edema, hyperemia, 
and hemorrhage were 1 in over 83% of patients in both 
groups. The baseline characteristics were not significantly 
different between the two groups in terms of sex, age, MLS, 
hyperemia, edema, and hemorrhage of mucosa (Table 2). 

Changes in gastric mucosal lesions
During the 12-week study period, no peptic ulcer developed 

in any patient. The incidence of gastritis, determined by MLS 
greater than 1, was significantly higher in the placebo group 
(44.4% vs. 10.0%, p=0.003) (Fig. 2). The mean change of MLS 
was also significantly higher in the placebo group (p=0.001). 
However, the mean changes of scores of edema, hyperemia, 
and hemorrhage of mucosa were not significantly different 
between the two groups (p>0.05) (Table 3). 

Changes in subjective symptoms and adverse events
The mean changes in the frequency and severity of subjec-

tive symptoms were 0.07 in the Albis group and 0.67 in the 
placebo group, and the values were not significantly different 
between the two groups (p>0.05) (Table 4). The mean use of 
antacids as a rescue medication was 18.2 in the Albis group 
and 17.6 in the placebo group, and the values were not sig-
nificantly different between the two groups (p=0.92). The in-
cidence of drug-related adverse events was 37.2% in the Albis 
group and 18.9% in the placebo group, and the value was not 
also significantly different between the two groups (p=0.09). 
The most common adverse events were GI discomforts such 

81 Assessd for eligibility and 
randomized

1 Excluded
- Declined to participate

43 Albis37 Placebo

12 Lost to follow-up
1 Study violation

30 FAS population

7 Lost to follow-up 
3 Study violation

27 FAS population

Fig. 1. Flow of the study population. A total of 81 patients were enrolled and 
randomized to Albis (Daewoong Pharmaceutical Co., Ltd.) or placebo group. 
Thirty patients in Albis group and 27 patients in placebo group were analyzed 
in full analysis set (FAS).

Table 2. Baseline Characteristics of Patients

Characteristic Albis (n=30) Placebo (n=27) p-value

Median age, yr 60.3 56.7 0.19

Male sex, % 15 (50.0) 13 (48.2) 0.89

MLS 0, % 29 (96.7) 25 (92.6) 0.60

Edema 1, % 29 (96.7) 25 (92.6) 0.60

Hyperemia 1, % 25 (83.3) 25 (92.6) 0.67

Hemorrhage 1, % 29 (96.7) 26 (96.3) 0.73

Values are presented as number (%).
MLS, modified Lanza score.

Fig. 2. The incidence of gastric mucosal injury in terms of modified Lanza 
scores. The incidence of gastric mucosal injury was higher in the placebo 
group. 
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as abdominal pain, constipation, and flatulence (Table 5). No 
serious adverse event was reported in both groups during the 
study period.

DISCUSSION

In this study, Albis (containing ranitidine, sucralfate, and 
bismuth) prevented the gastric mucosal injury provoked by 
long-term use of ASA. There was no development of peptic 
ulcer in either of the groups during the study period. This 
might be due to the study period being too short to allow 
peptic ulcer to develop by the use of low-dose ASA. However, 
gastric mucosal injury measured by the MLS developed, but 
was reduced by concomitant use of Albis. Although several 
studies have reported the efficacy of PPIs or H2RAs in the 
prevention of peptic ulcer and gastric mucosal injury caused 
by ASA, there is no report of the efficacy of fixed-dose com-
bination of H2RA, sucralfate, and bismuth.3,7,11,14-17 This is the 

first prospective trial to evaluate the efficacy of combination 
of H2RA, sucralfate, and bismuth for the prevention of peptic 
ulcer or gastric mucosal injury due to long-term use of low-
dose ASA.

Peptic ulcer did not develop even in placebo group during 
study period. As only ASA was administered in the group 
with low risk of peptic ulcer, the risk of peptic ulcer develop-
ment was expected to be low. Moreover, the duration of the 
study was too short for peptic ulcer to develop due to ASA 
use even in the placebo group. In a previous study similar to 
ours but conducted over 26 weeks, patients developed peptic 
ulcer.10 Therefore, the effect of Albis in preventing peptic ulcer 
caused by ASA may be better demonstrated if the study peri-
od is extended over 26 weeks.10

Protection against mucosal injury caused by ASA use was 
higher in the Albis group than in the placebo group, and the 
changes in MLS scores were lower in the Albis group than in 
the placebo group. However, mucosal injury due to ASA did 
not aggravate any subjective symptoms, which were minimal 

Table 3. Changes of MLS and Secondary Outcomes between the Two Groups

Variable Albis (n=30) Placebo (n=27) p-value

Change of MLS 0.17±0.65 1.19±1.39 0.001

Changes of edema score 0.00±0.26 0.00±0.28 1.000

Changes of hyperemia score –0.03±0.41 0.04±0.19 0.426

Changes of hemorrhage score 0.03±0.56 0.11±0.42 0.625

Values are presented as mean±SD.
MLS, modified Lanza score.

Table 4. The Mean Changes of Frequency and Severity of Subjective Symptoms

Variable Albis (n=30) Placebo (n=27) p-value

Change of subjective symptoms score 0.07±2.83 0.67±1.66 0.321

Values are presented as mean±SD.

Table 5. Adverse Events between the Two Groups

Variable Albis (n=43) Placebo (n=37) p-value

Patients with all adverse event 16 (37.2) 7 (18.9) 0.09

Gastrointestinal symptoms 10 (23.2) 4 (10.8)

Headache, dizziness 2 (4.7) 2 (5.4)

Nasopharyngitis 1 (2.3) 3 (8.1)

Edema 1 (2.3) 0 (0.0)

Chest discomfort 2 (4.7) 0 (0.0)

Conjunctival hemorrhage 1 (2.3) 0 (0.0)

Breast calcification 0 (0.0) 1 (2.7)

Phlebitis 1 (2.3) 0 (0.0)

Serious adverse event 0 (0.0) 0 (0.0) 1.00

Use of rescue medicine, mean 18.2 17.6 0.92

Values are presented as number (%).
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in both groups owing to a low dose of only ASA being admin-
istered and due to the duration of study being relatively short.

ASA inhibits the cyclooxygenase pathway in the ara-
chidonic acid metabolism. This results in inhibition of the 
production of prostaglandin and thromboxane which are 
indispensable for gastric mucoprotection and platelet aggrega-
tion. H2RAs inhibit the secretion of gastric acid and thereby 
protect the gastric mucosa from injury provoked by a de-
creased production of prostaglandin and thromboxane caused 
by ASA. Sucralfate exerts gastroprotective effects by coating 
and binding to mucosal injury caused by ASA. Bismuth also 
protects against mucosal injury caused by ASA by increasing 
the secretion of prostaglandin. Therefore, Albis can protect 
against gastric mucosal injury caused by ASA, via various 
mechanisms of H2RA, sucralfate, and bismuth.

Helicobacter pylori infection induces chronic inflammation 
of the gastric mucosa, which can be aggravated by long-term 
use of ASA. ASA can be a risk factor for peptic ulcer in H. 
pylori-positive patients.18 However, H. pylori eradication alone 
increases the risk of peptic ulcer more than H. pylori eradica-
tion combined with PPI maintenance in long-term ASA users. 
Therefore, H. pylori eradication is not currently recommended 
for long-term ASA users without a previous history of peptic 
ulcer.19,20 

As the status of H. pylori infection was not evaluated in this 
study, the effect of Albis in the prevention of gastric mucosal 
injury caused by ASA could not be analyzed according to H. 
pylori infection. Although the influence of H. pylori infection 
on our results could not be evaluated, no ulcers were devel-
oped during the study period in both the treatment and place-
bo groups. Furthermore, the mucosal injury might not differ 
per the status of H. pylori infection. In previous studies, the 
preventive effect of PPIs on peptic ulcers in long-term ASA 
users was not different according to the status of H. pylori in-
fection at 12 weeks, but evident in H. pylori-negative patients 
at 26 weeks.10,14

The subjective symptoms were not significantly different 
between the treatment and placebo groups. Although muco-
sal injuries were more evident in the placebo group, they were 
not sufficient to provoke patient discomfort. The incidence of 
adverse events was also not significantly different between the 
groups.

This study had some limitations. Firstly, the drop-out rate 
was too high and the FAS population was too small to com-
pare the results between the treatment and placebo groups. 
Secondly, the study period was too short to provoke the de-
velopment of ulcer by ASA. Thirdly, the effect of H. pylori 
infection was not evaluated, which could influence the devel-
opment of ulcers in long-term ASA users. Nevertheless, this is 
the first report on the gastroprotective effect of a combination 

of ranitidine, sucralfate, and bismuth in long-term ASA users.
In conclusion, Albis prevented gastric mucosal injury in 

ASA users. However, further studies are warranted to demon-
strate the preventive effect of Albis against peptic ulcer in 
long-term ASA users for over 24 weeks. 

Conflicts of Interest
This study was supported by a grant from Daewoong Pharmaceuticals 

Co. Ltd., Seoul, Korea

REFERENCES

  1. Smith SC Jr, Benjamin EJ, Bonow RO, et al. AHA/ACCF secondary 
prevention and risk reduction therapy for patients with coronary and 
other atherosclerotic vascular disease: 2011 update: a guideline from the 
American heart association and American college of cardiology foun-
dation. Circulation 2011;124:2458-2473.

  2. Perk J, De Backer G, Gohlke H, et al. European guidelines on cardio-
vascular disease prevention in clinical practice (version 2012). The Fifth 
joint task force of the European society of cardiology and other societies 
on cardiovascular disease prevention in clinical practice (constituted 
by representatives of nine societies and by invited experts). Eur Heart J 
2012;33:1635-1701.

  3. Yeomans ND, Lanas AI, Talley NJ, et al. Prevalence and incidence of 
gastroduodenal ulcers during treatment with vascular protective doses 
of aspirin. Aliment Pharmacol Ther 2005;22:795-801.

  4. Sarkar M, Hennessy S, Yang YX. Proton-pump inhibitor use and the risk 
for community-acquired pneumonia. Ann Intern Med 2008;149:391-
398.

  5. Yang YX, Lewis JD, Epstein S, Metz DC. Long-term proton pump in-
hibitor therapy and risk of hip fracture. JAMA 2006;296:2947-2953.

  6. Ho PM, Maddox TM, Wang L, et al. Risk of adverse outcomes associ-
ated with concomitant use of clopidogrel and proton pump inhibitors 
following acute coronary syndrome. JAMA 2009;301:937-944.

  7. Taha AS, McCloskey C, Prasad R, Bezlyak V. Famotidine for the pre-
vention of peptic ulcers and oesophagitis in patients taking low-dose 
aspirin (FAMOUS): a phase III, randomised, double-blind, placebo-con-
trolled trial. Lancet 2009;374:119-125.

  8. Cook D, Guyatt G, Marshall J, et al. A comparison of sucralfate and 
ranitidine for the prevention of upper gastrointestinal bleeding in 
patients requiring mechanical ventilation. Canadian critical care trials 
group. N Engl J Med 1998;338:791-797.

  9. Malfertheiner P, Chan FK, McColl KE. Peptic ulcer disease. Lancet 
2009;374:1449-1461.

10. Yeomans N, Lanas A, Labenz J, et al. Efficacy of esomeprazole (20 
mg once daily) for reducing the risk of gastroduodenal ulcers asso-
ciated with continuous use of low-dose aspirin. Am J Gastroenterol 
2008;103:2465-2473.

11. Takeuchi T, Ota K, Harada S, et al. Comparison of teprenone and fa-
motidine against gastroduodenal mucosal damage in patients taking 
low-dose aspirin. J Gastroenterol Hepatol 2014;29 Suppl 4:11-15.

12. Naito Y, Yoshikawa T, Iinuma S, et al. Rebamipide protects against 
indomethacin-induced gastric mucosal injury in healthy volunteers 
in a double-blind, placebo-controlled study. Dig Dis Sci 1998;43(Suppl 
9):83S-89S.

13. Yamao J, Kikuchi E, Matsumoto M, et al. Assessing the efficacy of fa-
motidine and rebamipide in the treatment of gastric mucosal lesions in 
patients receiving long-term NSAID therapy (FORCE: famotidine or 
rebamipide in comparison by endoscopy). J Gastroenterol 2006;41:1178-
1185.

14. Sanuki T, Fujita T, Kutsumi H, et al. Rabeprazole reduces the recurrence 



184   

risk of peptic ulcers associated with low-dose aspirin in patients with 
cardiovascular or cerebrovascular disease: a prospective randomized 
active-controlled trial. J Gastroenterol 2012;47:1186-1197.

15. Sugano K, Choi MG, Lin JT, et al. Multinational, double-blind, ran-
domised, placebo-controlled, prospective study of esomeprazole in the 
prevention of recurrent peptic ulcer in low-dose acetylsalicylic acid 
users: the LAVENDER study. Gut 2014;63:1061-1068.

16. Sugano K, Matsumoto Y, Itabashi T, et al. Lansoprazole for secondary 
prevention of gastric or duodenal ulcers associated with long-term low-
dose aspirin therapy: results of a prospective, multicenter, double-blind, 
randomized, double-dummy, active-controlled trial. J Gastroenterol 
2011;46:724-735.

17. Nakashima S, Ota S, Arai S, et al. Usefulness of anti-ulcer drugs for the 
prevention and treatment of peptic ulcers induced by low doses of aspi-
rin. World J Gastroenterol 2009;15:727-731.

18. Lanas A, Fuentes J, Benito R, Serrano P, Bajador E, Sáinz R. Helicobacter 
pylori increases the risk of upper gastrointestinal bleeding in patients 
taking low-dose aspirin. Aliment Pharmacol Ther 2002;16:779-786.

19. Lai KC, Lam SK, Chu KM, et al. Lansoprazole for the prevention of re-
currences of ulcer complications from long-term low-dose aspirin use. 
N Engl J Med 2002;346:2033-2038.

20. Kim SG, Jung HK, Lee HL, et al. Guidelines for the diagnosis and treat-
ment of Helicobacter pylori infection in Korea, 2013 revised edition. J 
Gastroenterol Hepatol 2014;29:1371-1386.


