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Background/Aims: Abexol is a mixture of primary aliphatic alcohols purified from beeswax (Apis mellifera), that produces 
anti-inflammatory, antioxidant and gastroprotective effects, as well as it is safe and well tolerated. To investigate and com-
pare the efficacy and safety of Abexol (suspension versus tablets) in patients with gastrointestinal symptoms.
Methods: Monocentric study, open-label, randomized design, with two parallel groups receiving Abexol tablets (150 mg/d)  
or Abexol suspension (75 mg/d) for 8 weeks. Primary efficacy variable (significant improvement in the total score of Gastroin-
testinal Symptom Rating Scale [GSRS]). Significant reduction in the intensity of the gastrointestinal-symptoms and the reduc-
tion in the consumption of antacids are considered secondary efficacy variable. Short form-36 (SF-36) quality of life question-
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IntroductIon

Gastrointestinal diseases (which include diseases of the up-
per and lower gastrointestinal tract, liver and pancreas) as a 
whole are a major health problem worldwide, constituting 
the third leading cause of death, if cancers of the gastroin-
testinal system are included [1-3].

Acid peptic diseases are a group of disorders of the gas-
trointestinal tract that involve damage to the gastric mucosa 
owing to the action of pepsin and hydrochloric acid secre-
tion that usually occur in the stomach and proximal duode-
num. These diseases affect approximately 10% of the world 
population and constitute 10% of the causes of hospital 
admissions [1]. 

Some of the manifestations of acid peptic diseases are 
gastroesophageal reflux, gastritis, gastric, duodenal and 
esophageal ulcers. Ulcers are lesions produced by the loss of 
continuity of the mucosa of the gastrointestinal tract whose 
most common symptoms include urgent epigastric pain 
associated with other symptoms such as belching, nausea, 
vomiting, heartburn, upper digestive bleeding [4]. 

For its part, the acute or chronic gastritis consists of an 
inflammation of the stomach lining, which also causes dis-
comfort or epigastric pain, nausea, vomiting, a feeling of 
fullness, bleeding and heartburn [5]. Gastroesophageal re-
flux occurs when gastroduodenal contents reflux into the 
esophagus, injuring the mucosa to varying degrees. The typ-
ical symptoms are heartburn and regurgitation [6].

Control of “external” factors (Helicobacter pylori infec-
tion, consumption of non-steroidal anti-inflammatory drugs, 
consumption of ethanol, stress) is a first step in the manage-
ment of acid peptic diseases and must be maintain as part 

of a healthy lifestyle to prevent recurrences. When this is 
not enough, it is necessary to use pharmacological therapy 
with the aim of relieving symptoms, healing existing ulcers 
and preventing recurrences and complications. Among the 
medications that can be uses for this purpose, proton pump 
inhibitors (PPIs) and histaminergic type 2 receptor antago-
nists (H2RAs) represent the first-line treatment of acid-peptic 
disease. Cytoprotectors such as sucralfate, colloidal bismuth 
succitrate, shovstakosky balm, as well as over-the-counter 
antacids are also used, and prokinetic agents such as meto-
clopramide, domperidone, cinitapride, among others, have 
been uses to manage gastroesophageal reflux [7].

On the other hand, based on the involvement of oxidative 
stress in mucosal damage [7], it´s logical to expect that sub-
stances with antioxidant effects may have a gastroprotective 
effect. In line with this, the effects of the active ingredient 
of Abexol have been evaluate in different models of gastro-
intestinal mucosal damage and in clinical trials in subjects 
with symptoms of gastrointestinal discomfort, typical of ac-
id-peptic disease. 

Abexol (D-002), a mixture of higher primary aliphatic alco-
hols (tetracosanol, hexacosanol, octacosanol, triacontanol, 
dotriacontanol y tetratriacontanol) obtained from beeswax 
(Apis mellifera) [8], is a nutritional supplement that produces 
anti-inflammatory, antioxidant and gastroprotective effects 
in experimental models [9-19] and in clinical studies [20-29], 
as well as safe and very well tolerated.

Experimental toxicology studies have shown the safety of 
short and long-term treatment with the substance, finding 
no toxicity related to its use, even when doses 1,000 times 
higher than the recommended therapeutic dose are used. 
On the other hand, it does not present mutagenic or geno-

naire was evaluated as collateral variable. Data were analyzed as per intention to treat.
Results: A significantly decrease in the overall score of the survey was observed with respect to the baseline level (p < 
0.001) of 81.4% in the Abexol suspension group and 77.9% in the Abexol tablets group. At the end of the trial, most gas-
trointestinal-symptoms disappeared or reduced significantly. The frequency of consumption of neutralizing antacids was low. 
The significantly improvement in the perception of the state of health obtained in the Abexol is in correspondence with the 
improvement achieved in some of the components evaluate in the SF-36 questionnaire. Both treatments were safe and well 
tolerated. 
Conclusions: Abexol suspension showed efficacy and safety similar to Abexol tablets in patients with gastrointestinal symp-
toms, but using half the dose. 

Keywords: Abexol suspension; D-002; Beeswax; Gastroprotective effects; Gastrointestinal symptoms
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toxic potential in the different in vitro and in vivo tests car-
ried out, nor does it show evidence of fetal or reproductive 
toxicity [30-33].

Clinical trials on patients with symptoms of acid peptic 
disease, demonstrating its efficacy, safety and tolerability 
[24-28].

Clinical evidence suggests greater bioavailability and im-
mediacy of the pharmacological action of drugs in liquid 
forms than in solid forms, so it is logical to expect that Abex-
ol (suspension) shows similar or superior efficacy, safety and 
tolerability to Abexol (tablets) in patients with gastrointesti-
nal symptoms, eliminating the difficulty reported by some 
patients to swallow the tablets.

The aim of the study was to investigate and compare the 
efficacy and safety of Abexol (suspension versus tablets) for 
8 weeks in patients with gastrointestinal symptoms.

MEtHodS

The study was conduct according to the principles reflected 
in the Helsinki Declaration [34], as well as the recommenda-
tions of the World Health Organization and the Cuban reg-
ulations on Good Clinical Practices. The study protocol was 
approved by the Ministry of Public Health and by the Ethics 
Committee in Clinical Research of the National Gastroenter-
ology Institute (IRB-2021-01), and was register in the Cuban 
Public Registry of Clinical Trials (RPCEC-00000372).

Study design
The study had a monocentric, open-label, randomized de-
sign, with two parallel groups that received Abexol 150 
mg/d tablets (3 tablets of 50 mg) or Abexol 75 mg/d sus-
pension (3 teaspoons of 5 mL, 5 mg/mL), 3 times a day (30 
minutes before breakfast, lunch and dinner) for 8 weeks. 

Patients with symptoms of gastric discomfort typical of 
acid peptic diseases were study. The sample was composed 
of 100 subjects, 50 in each treatment group. 

This study evaluated the effects of two finished forms with 
the same active ingredient, the tablets and the suspension. 

However, the doses used are not the same, the daily dose 
in the tablet treatment group was 150 mg/d while the pa-
tients treated with the suspension received 75 mg/d, with-
out there being a group with the same dose. This makes 
comparison between groups difficult and prevents estab-
lishing the superiority of the suspension, with the same tab-

let dose; however, it has the value of comparing the dosage 
unit indicated in each case, 1 tablet versus 1 teaspoon, and 
the effects in each case. Subsequent studies should be de-
signed to establish the dose-effect relationship of the sus-
pension and to establish the comparison between equal 
doses of both finished forms.

Batches used for suspension and tablet formulation are 
different. The batches used to manufacture these finished 
forms fulfill the quality specifications approved for this ac-
tive ingredient.

All patients in the Abexol tablets group received tablets 
from the same batch and all patients in the Abexol suspen-
sion group received suspension from the same batch.

The study consisted of six consultations: recruitment, in-
clusion, and four follow-up consultations at 2, 4, 6 and 8 
weeks of treatment.

Recruitment/inclusion criteria
The sample was selected from patients who attended the 
Outpatient Clinic of the National Institute of Gastroenterol-
ogy for presenting gastrointestinal symptoms that required 
medical attention, and agreed to participate in the study, 
after signing their informed consent.

Patients of both sexes, aged between 20 and 70 years, 
who reported some symptom of gastrointestinal discom-
fort, typical of acid-peptic diseases such as epigastralgia (ab-
dominal pain located in the epigastric region), heartburn, 
nausea, flatulence, regurgitation, belching, abdominal dis-
tension, early satiety, vomiting, anorexia and feeling of in-
complete emptying.

Exclusion criteria
Patients with confirmatory endoscopy of gastric, duodenal 
or esophageal ulcer; organic lesions of the upper digestive 
tract that require specific treatment; benign and malignant 
digestive neoplasms; alarm symptoms (digestive bleeding, 
anemia, significant loss of body weight, progressive dyspha-
gia, odynophagia, persistent vomiting, lymphadenopathy, 
palpation of an abdominal mass), active liver or kidney dis-
ease. Other non-digestive neoplasms, disorders of the thy-
roid gland, irritable bowel syndrome, pancreatic conditions 
(acute or chronic pancreatitis), intrahepatic and extrahepatic 
bile duct affections, ischemic changes, glucose > 7 mmol/L, 
aspartate amine transferase (AST) and alanine amine trans-
ferase (ALT) > 55 IU, creatinine > 130 µmol/L, diastolic ar-
terial hypertension (> 105 mmHg), patients with any other 
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special condition that, in the opinion of the doctor, put their 
health and life at risk during the study. 

The consumption of PPIs, H2RAs, mucoprotectors, drugs 
and/or supplements with antioxidant, prokinetic, antiemet-
ic and antiflatulant action other than the study medication 
was not allow.

Primary efficacy endpoints
The significantly improvement in the total score of the Gas-
trointestinal Symptom Rating Scale (GSRS) survey was eval-
uated [35]. Treatments considered effective if the improve-
ment obtained at the end of the study was significantly 
different from the baseline level.

This is a validated questionnaire, to discriminate digestive 
symptoms, which consists of 15 questions that are answer 
using a scale ranging from 0–3 points: from not presenting 
symptoms (0) to suffering them in the most frequent and 
intense way (3). The overall score ranges from 0–45 points, 
the lower the better the patient’s status in terms of gastro-
intestinal-symptoms [35].

Secondary efficacy endpoints
The significantly reduction in the intensity of the gastroin-
testinal-symptoms was evaluated as a secondary efficacy 
variable, while the reduction in the consumption of antacids 
with neutralizing action was allowed. 

Collateral variable
The effect on quality of life was evaluate using the Short 
form-36 (SF-36) questionnaire [36]. Questionnaire is made 
up of 36 questions (items) that assess both positive and neg-
ative states of health. The questionnaire covers eight scales, 
which represent the health concepts most frequently used 
in the main health questionnaires, as well as the aspects 
most related to the disease and treatment. The 36 items of 
the instrument cover the following scales: physical function, 
physical role, body pain, general health, vitality, social func-
tion, emotional role, and mental health. Additionally, the 
SF-36 includes a transition item that asks about the change 
in the general state of health with respect to the previous 
evaluation. This variable was evaluated at the beginning and 
at 8 weeks of treatment.

Safety and tolerability
Data from a physical examination (bodyweight, pulse rate 
and arterial pressure), laboratory indicators and requests for 

adverse events (AE) were included for safety and tolerabil-
ity analysis. All undesirable events that newly appeared to 
patients during the trials, disregarding the cause, considered 
as AE. In accordance with their intensity, AE were classified 
as mild, moderate or severe [37].

Laboratory analyses
For laboratory analysis, venous blood samples obtained un-
der fasting conditions for not less than 12 hours nor more 
than 16 hours. The hematological variables (hemoglobin, 
hematocrit, red blood cell count, white blood cell count, and 
platelet count) were determined automatically in a hema-
tological complex. Blood biochemistry variables (AST, ALT, 
glucose, creatinine) were determine by enzymatic methods 
using reagent kits (Roche, Basel, Switzerland). The determi-
nations made in automatized equipment located in the Clin-
ical Laboratory of the National Gastroenterology Institute.

Statistical analysis 
Data analysis performed according to the intention-to-treat 
method, including all randomized patients, regardless of 
compliance with the treatments studied, and data imputa-
tion using the carryover method.

Variables with categorical values   were present in contin-
gency tables with absolute values, proportions, and per-
centages for each category, using the Pearson χ2 test with 
Yates correction. In the case of quantitative variables, the 
Student’s test was applied, if the data follow a normal distri-
bution, and the Levene’s test to evaluate the homogeneity 
of the variances in the mean contrasts.

All the statistical tests were two-tailed and the level of sig-
nificance established a priori for all the statistical tests that 
were used was α = 0.05.

Data management and statistical analysis were carried out 
in the Department of Data Management and Processing of 
National Clinical Trials Coordinators Centre.

rESuLtS

Baseline characteristics
In this study, 123 patients were recruit, of whom 100 were 
included in the active treatment phase. Twenty-three pa-
tients were not included due to the following reasons: con-
sumption of illegal drugs (n = 2), anemia (n = 1), chronic 
liver disease (n = 1), diagnosed ulcer (n = 15), esophagitis  

www.kjim.org


61

González AH, et al. Abexol on gastrointestinal symptoms

www.kjim.orghttps://doi.org/10.3904/kjim.2023.123

(n = 2), older than 70 years (n = 2).
Table 1 shows the main baseline characteristics of the 

study population. Abexol suspension group and Abexol tab-
lets group were statistically homogeneous in all the compar-
isons made. During the studied there were three dropouts: 
one due to incorporating ranitidine from the Abexol suspen-
sion group, and two due to incorporating Omeprazole: one 
from the Abexol suspension group and one from the Abexol 
tablets group, the rest of the included patients completed 
the trial.

The adherence to treatment was satisfactory and compa-
rable between groups, since the patients consumed > 85% 
of the treatment that corresponded to them. Adherence to 
the treatment was confirmed by counting the remaining 
tablets, checking the bottles with suspension and interview-
ing the patients in the consultations. 

Primary efficacy endpoints
Table 2 summarizes the effects of treatment on the evalu-
ated GSRS survey score. At the beginning of the study, the 

Table 1. Baseline characteristic of study populations

Variable Abexol-tablets (n = 50) Abexol-suspension (n = 50) Total (n = 100)

Age (yr) 51.6 ± 14.6 51.7 ± 13.5 51.6 ± 14.0 

Body mass index (kg/m2) 25.7 ± 5.3 25.6 ± 4.6 25.7 ± 4.9 

Sex

Female 38 (76.0) 32 (64.0) 70 (70.0)

Male 12 (24.0) 18 (36.0) 30 (30.0)

Personal history  

Arterial hypertension 19 (38.0) 20 (40.0) 39 (39.0)

Overweight (25–30 kg/m2) 13 (26.0) 16 (32.0) 29 (29.0)

Obesity (≥ 30 kg/m2) 11 (22.0) 8 (16.0) 19 (19.0)

Smoking 12 (24.0) 5 (10.0) 17 (17.0)

Diabetes mellitus 3 (6.0) 2 (4.0) 5 (5.0)

Hypercholesterolemia 4 (8.0) 1 (2.0) 5 (5.0)

Coronary disease 1 (2.0) 1 (2.0) 2 (2.0)

Family history  

Gastrointestinal cancer 7 (14.0) 10 (20.0) 17 (17.0)

CM   

Patients consuming CM 28 (56.0) 30 (60.0) 58 (58.0)

IACE 13 (26.0) 13 (26.0) 26 (26.0)

Diuretics 12 (24.0) 10 (20.0) 22 (22.0)

β-blockers 5 (10.0) 5 (10.0) 10 (10.0)

Calcium antagonists 4 (8.0) 2 (4.0) 6 (6.0)

Antiplatelets drugs 2 (4.0) 3 (6.0) 5 (5.0)

Antiallergic 1 (2.0) 4 (8.0) 5 (5.0)

Lipid lowering drugs 4 (8.0) 1 (2.0) 5 (5.0)

Oral hypoglycemic drugs 1 (2.0) 2 (4.0) 3 (3.0)

Antiasthmatic 1 (2.0) 1 (2.0) 2 (2.0)

Antidepressants 2 (4.0) 0 (0.0) 2 (2.0)

Values are presented as mean ± standard deviation or number (%).
CM, concomitant medications; IACE, inhibitors of angiotensin converting enzyme.
The table includes only those consumed by ≥ 2 patients. 
No significant between group differences were found (Student test, χ2 test).
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Table 2. Effects on the scores of Gastrointestinal Symptom Rating Scale (GSRS) 

Abexol-treatment Baseline Week 2 Week 4 Week 6 Week 8 Changes (%)

Abdominal pain

Tablets 0.5 ± 0.5 0.5 ± 0.5 0.1 ± 0.3** 0.1 ± 0.4** 0.1 ± 0.4** -80.0

Suspension 0.8 ± 0.7 0.8 ± 0.7 0.1 ± 0.4** 0.1 ± 0.3** 0.1 ± 0.2** -87.5

Acidity/hearthburn

Tablets 0.8 ± 0.7 0.8 ± 0.7 0.5 ± 0.6* 0.3 ± 0.5** 0.2 ± 0.5** -75.0

Suspension 0.8 ± 0.8 0.8 ± 0.8 0.3 ± 0.5* 0.2 ± 0.4** 0.2 ± 0.4** -75.0

Acid regurgitation

Tablets 0.9 ± 0.7 0.9 ± 0.8 0.3 ± 0.5* 0.1 ± 0.4** 0.0 ± 0.2** -100.0

Suspension 0.6 ± 0.8 0.6 ± 0.8 0.1 ± 0.3* 0.1 ± 0.3** 0.1 ± 0.2** -83.3

Sensation of stomach emptiness

Tablets 0.8 ± 0.7 0.8 ± 0.7 0.4 ± 0.5* 0.2 ± 0.4** 0.1 ± 0.3** -87.5

Suspension 0.7 ± 0.7 0.7 ± 0.7 0.3 ± 0.5* 0.2 ± 0.4** 0.1 ± 0.3** -85.7

Nauseas & vomits

Tablets 0.3 ± 0.5 0.4 ± 0.5 0.0 ± 0.2** 0.0 ± 0.2** 0.0 ± 0.2** -100.0

Suspension 0.3 ± 0.5 0.3 ± 0.5 0.1 ± 0.2** 0.1 ± 0.2** 0.1 ± 0.2* -66.7

Abdominal noises

Tablets 0.8 ± 0.6 0.8 ± 0.6 0.3 ± 0.5* 0.1 ± 0.4** 0.1 ± 0.4** -87.5

Suspension 0.6 ± 0.6 0.6 ± 0.6 0.2 ± 0.4* 0.1 ± 0.4** 0.1 ± 0.2** -83.3

Abdominal bloating

Tablets 0.8 ± 0.7 0.8 ± 0.7 0.2 ± 0.4* 0.1 ± 0.3** 0.1 ± 0.3** -87.5

Suspension 0.8 ± 0.8 0.8 ± 0.8 0.2 ± 0.4* 0.1 ± 0.3** 0.1 ± 0.3** -87.5

Eructation

Tablets 0.9 ± 0.7 0.9 ± 0.7 0.6 ± 0.5* 0.4 ± 0.5** 0.3 ± 0.5** -66.7

Suspension 0.6 ± 0.6 0.6 ± 0.6 0.4 ± 0.5* 0.2 ± 0.4** 0.2 ± 0.4** -66.7

Flatulence

Tablets 1.0 ± 0.7 1.0 ± 0.7 0.5 ± 0.5* 0.4 ± 0.5** 0.4 ± 0.5** -60.0

Suspension 0.8 ± 0.7 0.8 ± 0.7 0.4 ± 0.5* 0.3 ± 0.5** 0.3 ± 0.5** -62.5

Slow intestinal transit

Tablets 0.3 ± 0.6 0.3 ± 0.6 0.2 ± 0.5 0.2 ± 0.4 0.1 ± 0.4** -66.7

Suspension 0.2 ± 0.5 0.2 ± 0.5 0.1 ± 0.2 0.1 ± 0.3 0.1 ± 0.2 -50.0

Accelerated intestinal transit

Tablets 0.2± 0.6 0.2 ± 0.6 0.1 ± 0.4 0.1 ± 0.3* 0.1 ± 0.3* -50.0

Suspension 0.1 ± 0.4 0.1 ± 0.4 0.1 ± 0.3 0.1 ± 0.2 0.0 ± 0.2* -100.0

Soft feces

Tablets 0.4 ± 0.7 0.4 ± 0.7 0.2 ± 0.4 0.2 ± 0.4 0.1 ± 0.4* -75.0

Suspension 0.3 ± 0.5 0.3 ± 0.5 0.2 ± 0.4 0.1 ± 0.2 0.0 ± 0.1* -100.0

Hard feces

Tablets 0.3 ± 0.6 0.3 ± 0.6 0.1 ± 0.3 0.1 ± 0.4 0.0 ± 0.2* -100.0

Suspension 0.1 ± 0.3 0.1 ± 0.3 0.1 ± 0.3 0.0 ± 0.3 0.1 ± 0.3 0.0

Urgency for defecation

Tablets 0.1 ± 0.4 0.2 ± 0.4 0.1 ± 0.4 0.1 ± 0.3 0.1 ± 0.2 0.0
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groups presented similar scores in all domains of the scale. 
In both groups, a significantly decrease in the global score 
of the survey was observed with respect to the baseline level 
(p < 0.001) of 81.4% in the Abexol suspension group and 
77.9% in the Abexol tablets group, showing no significantly 
differences in the comparisons between groups at different 
treatment times.

Secondary efficacy endpoints
Regarding the analysis of each of the items that are part 
of the GSRS scale, a significantly improvement was observe 
in most of the gastrointestinal-symptoms in relation to the 
baseline level in both treatment groups (Table 2).

The frequency of consumption of neutralizing antacids at 
least once during the study in the Abexol suspension 6/50 
group (12.0%) was low and similar to that in the Abexol 
tablets 7/50 group (14.0%).

On the other hand, an analysis carried out at the end of 
the study on the effects of treatment in the perception of 
the state of health showed that the frequency of patients 
treated with Abexol suspension who report feeling bet-
ter (46/50, 92.0%) was similar to that in the Abexol tab-
lets group (48/50, 96.0%), while only 4 patients (8.0%) in 
the Abexol suspension group and 2 patients (4.0%) in the 
Abexol tablets group report feeling the same or no signifi-
cantly improvement in gastrointestinal- symptoms at the 
end of the study.

Collateral variable
Treatment with Abexol suspension significantly improve-
ment the score of some of the components of the SF-36 
questionnaire related to physical health (physical role, body 
pain, and general health), as well as the score of some of 

Abexol-treatment Baseline Week 2 Week 4 Week 6 Week 8 Changes (%)

Suspension 0.1 ± 0.3 0.1 ± 0.3 0.0 ± 0.2 0.0 ± 0.1 0.0 ± 0.1 -100.0

Sensation of incomplete emptiness

Tablets 0.4 ± 0.5 0.3 ± 0.5 0.1 ± 0.2** 0.0 ± 0.2** 0.1 ± 0.2** -75.0

Suspension 0.8 ± 0.8 0.8 ± 0.8 0.2 ± 0.4** 0.1 ± 0.3** 0.1 ± 0.3** -87.5

Whole score

Tablets 8.6 ± 3.3 8.6 ± 3.3 3.6 ± 2.5** 2.5 ± 1.8** 1.9 ± 2.7** -77.9

Suspension 7.0 ± 3.6 6.9 ± 3.6 2.8 ± 1.9** 1.7 ± 1.4** 1.3 ± 1.2** -81.4

Values are presented as mean ± standard deviation.
*p < 0.0125, **p < 0.001 comparison with baseline (Student test, Bonferroni adjustment).

Table 2. Continued

Table 3. Effects on the scores of questionnaire of quality of 

life SF-36

Abexol-treatment Baseline Week 8

Physical function 

Tablets 88.8 ± 17.4 88.3 ± 18.0

Suspension 82.5 ± 22.4 85.3 ± 21.0

Physical role 

Tablets 64.0 ± 20.3 82.0 ± 34.6**

Suspension 60.5 ± 23.2 78.5 ± 37.8**

Corporal pain 

Tablets 75.6 ± 20.9 78.0 ± 21.0

Suspension 68.2 ± 28.3 75.3 ± 27.1**

General health

Tablets 59.6 ± 9.6 81.3 ± 11.4**

Suspension 60.5 ± 9.3 80.6 ± 10.6**

Vitality

Tablets 62.1 ± 14.4 65.1 ± 16.8

Suspension 58.7 ± 17.7  62.5 ± 18.0*

Social function

Tablets 48.0 ± 10.8 46.5 ± 13.1

Suspension 45.0 ± 11.6  48.0 ± 11.7*

Emotional role

Tablets 88.7 ± 26.6 67.2 ± 11.3

Suspension 87.3 ± 30.8 65.4 ± 12.4

Mental health

Tablets 66.7 ± 11.3 66.7 ± 11.3

Suspension 67.4 ± 13.2 67.4 ± 13.2

Values are presented as mean ± standard deviation.
*p < 0.05, **p < 0.01 comparison with baseline (Student test 
for paired samples).
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the components related to mental health (vitality and social 
function), while in the Abexol tablets group this significant 
improvement was only observed in the score of some items 
corresponding to physical health (physical role and general 
health). However, the comparisons made between groups 
did not show significant differences (Table 3).

Safety and tolerability 
Both treatments were safe and well tolerated. In basal con-
ditions, both groups were statistically similar. There were no 
significant changes in the physical and laboratory indicators 
investigated during the trial, with the exception of a small 
reduction in the values   of hemoglobin, hematocrit, glucose 
and creatinine in the group treated with Abexol tablets com-
pared to the baseline level. However, the comparisons made 
between groups did not show significant differences and 
all the individual values   of the variables evaluated remained 
within the normal range (data not shown for simplicity).

One patient in the Abexol tablets group reported an ad-
verse experience (low back pain), which was classified as 
moderate, as it required treatment with ibuprofen and not 
related to the investigational product.

dIScuSSIon

This study shows that the effects induced by Abexol suspen-
sion on the primary and secondary response variables are 
significant with respect to baseline levels and similar to the 
effects induced by Abexol tablets, using half the dose.

The administration of Abexol suspension and Abexol tab-
lets for eight weeks improved gastric symptoms assessed 
through the GSRS questionnaire, improved the general 
state of health and quality of life assessed through the SF-36 
questionnaire in patients with gastrointestinal symptoms.

The study population was homogeneous, as evidenced 
by the similarity of their baseline characteristics, which in-
dicates that the randomization process was satisfactory and 
that the effects on the efficacy variables demonstrated here 
are relate to the treatments evaluated.

Although all the patients presented gastric symptoms 
from the moment of their recruitment, the consumption of 
other gastroprotective drugs different from the study medi-
cations was not allow, with the exception of the use of ant-
acids with neutralizing action, depending on the symptoms 
they presented. In this sense, the frequency of consumption 

of neutralizing antacids at least once during the study in 
the Abexol suspension group was low, only 6 patients/50 
(12.0%) and similar to that of the Abexol tablets group 
where 7 patients/50 (14.0%) required their consumption.

The results of the present study show that Abexol suspen-
sion administered for eight weeks to patients with gastro-
intestinal symptoms significantly reduced the total score of 
the GSRS scale, as well as, certain symptoms evaluated as 
independent items in the survey, which is consistent with 
the effects obtained with Abexol tablets and those found in 
other short and medium-term studies where Abexol tablets 
were administered [26-29]. However, patients treated with 
the suspension received a dose of 75 mg/d, half the dose 
used with the tablets.

According to the above, it’s corroborated that the final 
form used is decisive for the effect and influences the po-
tency of the substance [38]. In this case, the active ingre-
dient in suspension form has greater bioavailability than in 
tablet form, therefore that the same effect obtained using 
less substance.

At the beginning, both groups presented similar scores 
in all domains of the scale and in the general score. In both 
groups treated with Abexol (suspension or tablets) after 4 
weeks of treatment, a significant decrease in the overall 
score of the survey was observe with respect to the baseline 
level, a difference that became more marked at the end of 
treatment. At eight weeks, there is a change of 81.4% in 
the overall score in the group treated with Abexol suspen-
sion versus 77.9% in the Abexol tablets group, which coin-
cides with what was report in previous studies with Abexol 
tablets, while the difference between groups was not statis-
tically significant.

In the analysis by domains, in both groups, at the end 
of the trial, most of the symptoms disappeared and others 
were significantly reduced. 

The individual variables most affected at the beginning of 
the study and that responded best to the treatments were 
abdominal pain, acidity/heartburn, acid regurgitation, sen-
sation of stomach emptiness, abdominal noise, abdominal 
bloating, eructation and flatulence.

These results are in correspondence with those reported 
in short- and medium-term studies [26,27] in which the sig-
nificant reduction in the score of various items of the GSRS 
scale in relation to the beginning corresponds mostly to the 
most frequent symptoms, as well as coincides with those 
of an open-label follow-up study in which a significant im-
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provement of different gastrointestinal symptoms was ob-
served in subjects taking Abexol tablets.

The significant improvement in the perception of the state 
of health obtained both in the Abexol suspension group and 
in the Abexol tablets group at the end of the study, is in cor-
respondence with the improvement in the symptoms that 
these patients presented during the trial, as well as with the 
improvement achieved in some of the components evalu-
ated in the SF-36 questionnaire and related to physical and 
mental health, which contributes to an improvement in the 
quality of life of these patients.

Gastrointestinal symptoms can affect the quality of life of 
patients, becoming a social problem, since they constitute 
a cause of decreased work capacity and sick leave. The ef-
fects on the quality of life depend on the intensity of the 
symptoms rather than their origin, so it is important to have 
tools for the evaluation of the symptoms and the follow-up 
of their repercussion on the perception of the quality of life 
of the patients. 

The quality of life questionnaires in organic digestive dis-
eases are a complement that allow an adequate clinical as-
sessment and, above all, the quantification of the changes 
after a certain therapeutic intervention, within these, the 
GSRS is a scoring scale, validated internationally for the eval-
uation of gastrointestinal symptoms [39,40].

These results are in line with what was expect, since in pre-
vious studies Abexol (tablets) after eight weeks produced sig-
nificant improvements in the GSRS questionnaire score and 
the general perception of health, as well as after six months 
of treatment the efficacy of the treatment persists [26,27].

Abexol has shown gastroprotective effects, preventing the 
formation of ulcers induced by indomethacin and ischemia/
reperfusion while sequestering free radicals and increasing 
the activity of endogenous antioxidant enzymes, preventing 
protein and lipid oxidation [10,11]. It also prevents esopha-
geal lesions in models of damage induced by gastroesoph-
ageal reflux and duodenum with concomitant antioxidant 
effects. Also, Abexol improves the symptoms of gastrointes-
tinal discomfort in middle-aged and elderly subjects with an 
associated antioxidant effect [23].

Taking into account the above, the effects found here are 
consistent with previous studies, so it is logical to assume 
that the improvement in gastrointestinal symptoms evaluat-
ed through the GSRS scale in the study patients is due to its 
gastroprotective effect. However, it is plausible to think that 
the antioxidant effects may also contribute to its gastropro-

tective effects.
The efficacy of the suspension was similar to that of the 

tablets; however, the effect of the suspension was better 
than that of the tablet, considering that the dose in the 
suspension was half that of the tablet. This is logical since, 
in the case of the forms finished in solid form, they must 
disintegrate and dissolve, so the dissolution range can be 
limiting in absorption [38], especially in substances with low 
solubility in water, such as Abexol case. In the suspension, 
not only is prior disintegration not necessary, but the parti-
cle size of the active ingredient is smaller, so its absorption 
is favored. The fact that the suspension has a greater effect 
than the tablet suggests better absorption and therefore 
greater bioavailability of the substance when administered 
in this pharmaceutical form, although further studies should 
confirm this hypothesis.

The treatments were safe and well tolerated, as they did 
not affect the safety indicators investigated and no adverse 
experiences associated with their use were report.

A limitation of this study was the doses used are not same, 
the daily dose in the tablet treatment group was 150 mg/d 
while the patients treated with the suspension received 75 
mg/d, without there being a group with the same dose. This 
makes comparison between groups difficult and prevents 
establishing the superiority of the suspension, with the same 
tablet dose; however, it is worth comparing the dosage unit 
indicated in each case, one tablet versus one teaspoon, 
and the effects in each case. However, subsequent studies 
should be design to establish the dose-effect relationship of 
the suspension and to establish the comparison between 
equal doses of both finished forms.

In conclusion, Abexol suspension showed similar efficacy, 
safety and tolerability to Abexol tablets in patients with gas-
trointestinal symptoms, using half the dose.

KEY MESSAGE
1. Abexol suspension showed efficacy, safety and tol-

erability similar to Abexol tablets in patients with 
gastrointestinal symptoms, but using half the dose.
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