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Abstract
Introduction: This pilot studied the clinical effectiveness of two presentations of esomeprazole in patients with 
dyspepsia with undiagnosed causes. Methods: We conducted a pilot clinical trial of two 40 mg Esomeprazole 
presentations. Patients with dyspepsia of unknown cause at a gastroenterology clinic in a referral hospital were 
included. They received one or the other presentation daily for 28 days. Patients were initially evaluated with 
endoscopy and biopsy and received follow-up examinations at two and four weeks. Adverse events were recor-
ded, and clinical symptom scales and quality of life questionnaires validated in Spanish (SODA and QoL-PEI) 
were used. In addition, gastric pH levels were measured continuously for 24 hours on day 14 of treatment. 
Serum levels of the medication administered were also measured on day 14 of treatment. A two-way repeated 
measures ANOVA was used to compare mean differences between the two groups. When significant differences 
in times were found, a Bonferroni correction was made. Results: A total of 33 patients were randomized into two 
groups: 16 patients in one group and 17 in the other. There were no differences in the percentages of gastric 
pH inhibition at day 14 of treatment (p = 0.9795). There were no differences in serum level concentrations on 
day 14 (p = 0.2199). No significant differences were found in severity and quality of life scales in the first two 
weeks of treatment. However, in the last two weeks of treatment the test product showed a larger decrease in 
pain (p = 0.0048) and superiority in compliance (p = 0.01) on the SODA subscale. There were no serious adver-
se events, and there were no statistical differences between the presentations of non-serious adverse events. 
Conclusions: The Test product and the Reference product showed similar effects on clinically relevant variables.
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INTRODUCTION

Dyspepsia is defined as chronic and recurring pain or 
discomfort in the central part of the upper abdomen. (1) 
According to the criteria of the ROMA IV consensus, there 
are two types. The first has a defined organic cause while 
the second has no specific cause and is called functional 
dyspepsia (FD). FD is considered to be due to physiolo-
gical alterations, immunological alterations, hypersensiti-
vity and/or brain-intestine interactions. In addition, it is 
associated with daily eating and life style habits and may 
be related to Helicobacter pylori infections which are of 

great importance in our environment due their prevalence 
of approximately 60%. (2-4)

Fifteen to forty percent of the world’s population are 
thought to have dyspeptic symptoms, and of these, 70% are 
idiopathic. The annual incidence of dyspepsia is approxi-
mately 1%, and it is estimated that 50% of people will con-
sult a physician because of these symptoms at some point 
in their lives. (1-3)

The negative impact of dyspepsia on the quality of life 
has encouraged the development of assessment scales for 
measuring severity, disability and alterations of daily life. 
There are two instruments that have been validated in 
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Spanish: the SODA (Severity of Dyspepsia Assessment) 
scale which assesses the intensity of pain, associated symp-
toms and level of compliance, and the Dyspepsia Related 
Health Scale (DRHS) which determines the impact that 
this disease has on daily life. (4-11)

Part of standard dyspepsia management focuses on con-
trol of gastric acid. Proton pump inhibitors (PPIs), one of 
the main classes of drugs used for this purpose, have been 
widely used to treat both FD and organic dyspepsia. (1, 
5-8) Esomeprazole, a PPI, is indicated for relief of gastroin-
testinal symptoms, healing of gastric lesions, and mainte-
nance of healing. (5) Esomeprazole improves dyspeptic 
symptoms through several mechanisms. First, patients with 
dyspepsia are hypersensitive to duodenal acid. Second, 
patients with dyspepsia have low-grade inflammation that 
is worsened by acid secretion. Inhibition of gastric acid 
secretion by esomeprazole modifies these effects.

Controlled release forms of esomeprazole have been 
developed to improve absorption and bioavailability thus 
avoiding early chemical degradation which limits effec-
tiveness. NEXIUM-MUPS®, developed by AstraZeneca, 
includes a system that uses a Multiple-Unit Pellet System 
(MUPS) that releases micropellets of the PPI as the tablet 
disintegrates. In Colombia, an esomeprazole formulation 
has been developed that uses a polymer coating that resists 
acid as the tablets pass through the gastric acid medium. 
They disintegrate when they reach the less acidic pH (pH> 
4.5) of the proximal portion of the duodenum.

The objective of this study was to compare clinical res-
ponses to these two formulations of esomeprazole by eva-
luating serum concentrations in the first hour after intake 
and measuring efficacy due to the increase in gastric pH 
at 24-hour follow-ups. The SODA and DRHS scales were 
used to assess patients’ clinical evolution and clinical safety 
related to adverse events of special-release esomeprazole 
therapy and reference esomeprazole therapy. Doses of 40 
mg/day of all medications were used in dyspeptic patients 
in whom organic causes of dyspepsia had not been proven. 

MATERIALS AND METHODS

A blinded two-arm, randomized, controlled trial was 
conducted to compare 40 mg/day doses of two different 
presentations of esomeprazole for 28 days. The study popu-
lation consisted of the patients with abdominal and diges-
tive symptoms suggestive of dyspepsia who came to the 
gastroenterology clinic at Fundación Valle del Lili between 
July 2016 and March 2017, and who had not undergone 
previous diagnostic studies. Patients who were older than 
18 years with a final diagnosis of previously unstudied dys-
pepsia were included. Exclusion criteria included unexplai-
ned weight loss; dysphagia; anemia; bleeding; jaundice; 

history of gastric surgery; neoplasms; erosive esophagitis; 
pregnancy; lactation; known allergy to esomeprazole; use 
of nonsteroidal anti-inflammatory drugs (NSAIDs), PPIs 
or drugs with potential interactions within the two weeks 
prior to coming to the clinic, and prior endoscopic diagno-
sis of alkaline pH, digestive ulcers or malignancy.

This study was carried out at the Fundación Valle del 
Lili in accordance with the 2013 Helsinki Declaration, the 
International Conference on Harmonization (ICH) Good 
Clinical Practice (GCP) Guideline, Colombian Resolution 
8430 of 1993 and Resolution 2378 of 2008, and the 
Guidelines for good clinical practice. The study was appro-
ved by the biomedical research ethics committee, and each 
participant consented to the study. The subjects were not 
compensated for their participation. This study has been 
included in the International Clinical Trials registry.

We sought to include at least 30 volunteers in each group 
in this pilot clinical trial to test normal distribution. However, 
due to recruitment problems, only 16 patients were included 
in one group and 17 patients in the other group.

The study began with screening upper endoscopies of 
volunteers which included routine biopsies and measure-
ment of gastric pH an Inolab 7110® pH meter and staining 
with Congo red and Litmus paper to exclude patients with 
pH> 4 which is suggestive of hypochlorhydria. After scree-
ning, patients were randomly assigned to the two groups. 
One group received modified-release esomeprazole from 
Technochemicals (test esomeprazole), and the other group 
received NEXIUM-MUPS® from AstraZeneca (reference 
esomeprazole). Both products are registered and marketed 
in Colombia for the indication used in this study. The ran-
domization sequence was performed with Randomization® 
software which created blocks of six participants. (12) 
Security envelopes relating the participant’s code and the 
group to which s/he was assigned were then created.

The attending physician and the research team were 
blind to the randomized drug throughout the study. Since 
the presentations of the medications were different, it was 
not possible to ensure the blinding of the study subjects. 
The treatment provided on the day of recruitment consis-
ted of twenty-eight 40 mg tablets of esomeprazole to be 
taken daily at least 30 minutes before breakfast for 28 day. 
Patients were required to keep a daily log. Follow-up visits 
were scheduled at 2 and 4 weeks to evaluate study outco-
mes (Figure 1).

The two week follow-up also evaluated the impact on 
gastric pH of treatment with esomeprazole by means of 
24 hour ambulatory pH monitoring with Versaflex® Z dual 
pH sensor catheters with 8 impedance rings. Data was was 
stored on a digitraper pH Z Given® Imagin device and sub-
sequently downloaded and analyzed with the Accuview® 
pH-Z 5.2 program.
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continuous variables as means and standard deviations 
(SD) or medians and interquartile ranges (IQR). They 
were compared with a Student’s T test or the or Mann-
Whitney test depending on whether the assumption of 
normality was fulfilled. Categorical variables were presen-
ted in proportions and correlated with the chi square (χ2) 
test or Fisher’s exact test depending on the observations.

Subsequently, analysis of variance (ANOVA) of two fac-
tors (drug-time) with 99 repeated measurements was per-
formed with the clinical scales to establish differences. Upon 
finding significant differences in the times for the main effect 
of ANOVA, pairwise comparison was performed using 
Bonferroni correction for multiple comparisons. Analyses 
were performed with STATA statistical package 12.1.

RESULTS

A total of 205 patients were screened, 55 were recruited, 
and the final overall sample included 33 patients. The main 
cause of exclusion was gastric pH suggestive of hypochlor-
hydria (Figure 2). (13) During follow-up, two participants 
who could not perform pH-metrics were excluded from 
the analysis.

The comparison of baseline sociodemographic and clini-
cal characteristics, summarized in Table 1 found no signi-
ficant differences between the groups. The average serum 
concentration of the test esomeprazole was 0.67 µmol/L 
(0.18-1.61) and that of the reference esomeprazole was 
0.28 µmol/L (0.16-0.53) but the difference was not sta-
tistically significant (p = 0.219). Similarly, the comparison 
of inhibition of acid secretion to a constant gastric pH> 4 
showed an average time for the test esomeprazole of 19.98 
h (SD ± 3.87 [83.3%]) and 19.95 h (SD ± 3.55 [83.2%]) 
for reference esomeprazole, p = 0.986.

Statistically significant differences were found for both 
survey scales at four weeks of treatment, and the pain inten-

We decided to take drug serum levels on day 14 of 
treatment as a measure that could be correlated to pH 
measurement and clinical outcomes. Two weeks after each 
patient started treatment, a five ml sample of venous blood 
was taken within the first hour after the patient took her/
his daily dose of esomeprazole. This was sufficient time 
to guarantee esomeprazole concentrations in the blood at 
equilibrium. Plasma was frozen at -20° C. Subsequently, the 
sample was analyzed with a UHPLC Lachrom Ultra-VWR 
liquid chromatograph whose diode array detector was used 
to determine serum esomeprazole levels.

The SOSA and DRHS surveys and assessment scales 
were used for clinical evaluations on the day of recruitment 
and at subsequent follow-up visits at two and four weeks 
after the start of treatment. The  version of SODA valida-
ted by the Benites et al. was used together with the score 
adjustment for balancing  subscales suggested and applied 
by Rabeneck et al. (10, 11) For analysis, it was divided into 
subscales of pain intensity, associated non-painful symp-
toms such as belching, heartburn, and swelling, and level of 
compliance. The first two subscales express greater severity 
at higher scores while the third expresses a higher level of 
perceived well-being at higher scores. DRHS was used with 
the same methodology and at the same times as the SODA 
scale, but a single global score in which greater severity of 
symptoms is expressed at higher scores was used. Unlike 
SODA, one of the components of DRHS scores reflects 
disability associated with pain. (9)

Clinical safety was monitored at each visit through analy-
sis of patient’s daily logs in which they recorded any asso-
ciated symptoms and adverse events during treatment.

Statistical Analysis

All participant information was uploaded into a database on 
the BD Clinic® platform. The descriptive analysis expressed 
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Figure 1. Distribution of clinical trial activities
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Evaluated for selection (n = 205)
Excluded (n = 150)
-  Do not meet the selection criteria  

(n = 20)
- Renounce to participate (n = 130)

Randomized (n = 35)

Assigned to esomeprazole 
Test (n = 17)
-  Received the assigned medication  

(n = 17)

Assigned to esomeprazole
Reference (n = 18)
-  Received the assigned medication  

(n = 18)

Follow-up losses (n = 1) Follow-up losses (n = 1)

Analized (n = 16)
- Excluded from analysis (n = 1)

Analized (n = 17)
- Excluded from analysis (n = 1)

Recruitment

Assignment

Follow-up

Analysis

Figure 2. Flowchart of participants from recruitment between July 2016 and April 2017 through to the end of the clinical trial.

sity subscale scores decreased more for the test esomepra-
zole than they did for the reference esomeprazole. Similarly,  
improvement in compliance was more noticeable in the 
test product than  in the reference product (Table 2). These 
trends were repeated the two factor ANOVA which found 
differences in the time variable, but only for interaction in 
the pain subscale. Differences in the compliance subscale 
were found between treatments (p = 0.012) (Table 3). 
The Bonferroni adjustment found that there are significant 
differences (p <0.05) between the start and end time of 
the treatment at 4 weeks in the SODA subscales and the 
DRHS scale independently for each type of esomeprazole. 
However, the SODA pain subscale found no significant 
differences in this time (p = 0.018).

The proportion of patients who experienced adverse 
events during the study was similar for both groups. At four 
weeks, it was 6.3% for the group who received the test drug 
(Tecnoquímicas esomeprazole) and  5.9% for the group who 
took the reference drug (AstraZeneca esomeprazole) (p = 
0.999). There were no serious adverse effects and all adverse 
effects had resolved before the end of the study. All of these 
adverse effects are among those referred to in the technical 
sheets as being associated with the use of esomeprazole and 
include nausea, dry mouth, belching and flatulence.

DISCUSSION

Serum concentrations measured in our patients varied con-
siderably, similar to measurements of serum concentrations 

reported in the literature. These variations may be due to 
the designs of special release presentations, time of admi-
nistration, physiological conditions at the time of drug use, 
and to varying abilities of individuals to metabolize PPI 
according to polymorphisms in their enzymes, especially 
CYP2C19. (6, 14-20)

Both drugs effectively increased gastric pH by inhibiting 
83% of acid production which is at the upper limits of figu-
res reported in similar studies which range from 50% to 
85%. The minimum inhibition value in our study was 50% 
which is within the established range for clinical impact. 
(7, 8, 14, 15). There were no differences in esomeprazole 
serum levels at day 14 which may partly explain this fin-
ding. However, serum levels do not necessarily correlate 
with intracellular levels.

Significant decreases were observed in the SODA scores 
of both drugs. The pain subscale for Tecnoquímicas eso-
meprazole fell 20.8 points while that of the AstraZeneca 
esomeprazole fell 12.8 points. These decreases were   slightly 
higher than those reported by Benites et al., who described 
decreases of 7 points. However, measurement of symptoms 
not associated with pain decreased only around 2.5 points, 
similar to the findings of Benites et al. Similar behavior to 
our findings and those of Benites et al., another similar 
study by Rabeneck et al. found that the greatest impact was 
on the pain subscale. They concluded that this result was 
possible because of effective control of gastric acid, which is 
the main cause of the sensation of pain, and that questions 
about compliance are associated with pain control. In rela-
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much lower than those found by Shin et al., who reported 
40% in a sample of 36 patients, but the two studies are in 
agreement in that neither found any serious adverse events. 
This has also been described in various publications which 
have found that, when use is not prolonged, these drugs’ 
have good pharmacological safety profiles. (14-21).

One limitation of this present study was that diagnostic 
means other than clinical and endoscopic examinations 
were not used even though ultrasound and laboratory tests 
could have ruled out other causes of dyspepsia. Although 

tion to compliance, we observed that the test esomeprazole 
had a higher final score for clinical improvement than did 
the reference esomeprazole. On average, scores improved 
nine points at the first follow-up and an 5.2 points at the 
second follow-up (p = 0.0035). These increases were also 
higher than those reported by Benites et al., which were 2.5 
points in their study population. (10, 11)

The general frequencies of adverse events at four weeks 
in this study was 6.3% for the test esomeprazole and 5.9% 
for the reference esomeprazole. These frequencies are 

Table 1. Comparison of baseline sociodemographic and clinical characteristics between groups: test esomeprazole (n = 16) and reference 
esomeprazole (n = 17)

Variable Overall Test Esomeprazole Reference Esomeprazole p
Sex n = 33 n = 16 n = 17

Male, n (%) 8 (24.2) 4 (25) 4 (23.5)
1

Female, n (%) 25 (75.8) 12 (75) 13 (76.5)
Age* 38.2 ± 12.7 37.6 ± 11.4 38.8 ± 14.2 0.7919
pH meter** 1.81 (1.61-1.94) 1.7 (1.5-2.04) 1.85 (1.65-1.9) 0.6266
Litmus pH measurement* 1.9 ± 0.68 1.8 ± 0.72 1.9 ± 0.66 0.7844
Congo red pH measurement pH <4 33 (100) 16 (100) 17 (100) -
Presence of H. pylori n = 33 n = 16 n = 17

Yes, n (%) 22 (66.7) 8 (50) 14 (82.4)
0.071

No, n (%) 11 (33.3) 8 (50) 3 (17.6)
Antral distribution of H. pylori (n = 22) n = 22 n = 8 n = 14

Abundant, n (%) 13 (39.4) 4 (25) 9 (52.9)
0.831Moderate, n (%) 2 (6.1) 1 (6.25) 1 (5.9)

Low, n (%) 7 (21.2) 3 (18.75) 4 (23.5)
Distribution of H. pylori in the corpus (n = 22) n = 22 n = 8 n = 14

Abundant, n (%) 9 (27.3) 3 (18.75) 6 (35.3)

0.858
Moderate, n (%) 4 (12.1) 1 (6.25) 3 (17.6)
Low, n (%) 6 (18.2) 3 (18.75) 3 (17.6)
Absent, n 3 (9.1) 1 (6.25) 2 (11.8)

Diagnosis from antral biopsy n = 33 n = 16 n = 17
Chronic non-atrophic chronic gastritis 28 (84.8) 13 (81.25) 15 (88.2)

0.794Severe chronic gastritis without atrophy 2 (6.1) 1 (6.25) 1 (5.9)
Chronic gastritis with atrophy 3 (9.1) 2 (12.5) 1 (5.9)
Diagnosis from biopsy of corpus n = 33 n = 16 n = 17
Chronic non-atrophic chronic gastritis 31 (93.9) 15 (93.75) 16 (94.1)

1Severe chronic gastritis without atrophy 1 (3) 0 (0) 1 (5.9)
Chronic gastritis with atrophy 1 (3) 1 (6.25) 0 (0)

Percentage of time pH> 4 (n = 33) 88.2 (71.2-95.6) 88.3 (71.3-97.05) 87.3 (75.7-91.7) 0.4594
Adverse events

T1, two weeks 5 (15.2) 1 (6.3) 4 (23.5) 0.335
T2, four weeks 2 (6.1) 1 (6.3) 1 (5.9) 1

* Mean ± SD. ** Median (IQR)
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could not be blinded to the medication they were taking 
which may have introduced selection bias into our study.

We conclude that the two presentations of esomeprazole 
had very similar outcomes of interest in terms of increasing 
pH and answers to symptom questionnaires. No significant 
differences were observed in the evolution of the clinical 
assessment scales for the two treatments, but the effect of 
the test esomeprazole was better sustained over time than 
was that of the reference esomeprazole. This difference was 
statistically significance. It could be that this difference was 

dyspepsia is very prevalent, diagnosis and screening to 
exclude patients with organic dyspepsia is complex. 

On the other hand, the statistical power of this pilot study 
at the time of closure was low. A representative sample for 
this pathology with a prevalence of 10% to 30% of the gene-
ral population would have required at least 1500 patients to 
attain a statistical power of 80%. (22, 23) Also, the follow-
up time and effectiveness in the study was four weeks, so 
our data cannot be extrapolated to clinical situations invol-
ving longer use of these medications. In addition, patients 

Table 2. Comparison of drugs between independent times: time 0 = time of recruitment,  time 1=  2 week follow-up,  time 2 = 4 week follow-up.

SODA Scale** and DRHS Scale*** Overall General  
n = 33

Esomeprazole 
TEST DRUG  

n = 16

Esomeprazole AZ 
n = 17

p

SODA Pain intensity * (Range 2-47)
Time 0 (without treatment) 25.8 ± 5.5 24.4 ± 6.4 27.2 ± 4.4 0.1603
Time 1 (2 weeks of treatment) 19.5 ± 6.2 19.75 ± 7.15 19.3 ± 5.4 0.8376
Time 2 (4 weeks of treatment) 16.6 ± 9.8 12.18 ± 9.3 20.8 ± 8.5 0.0087

SODA Intensity associated symptoms* (Range 7-35)
Time 0 (without treatment) 17.8 ± 2.7 17.6 ± 1.8 18 ± 3.3 0.6911
Time 1 (2 weeks of treatment) 14.1 ± 2.9 13.9 ± 2.9 14.3 ± 2.9 0.7273
Time 2 (4 weeks of treatment) 13.9 ± 4.04 12.7 ± 3.9 15 ± 3.9 0.1118

SODA Compliance Level * (Range 2-23)
Time 0 (without treatment) 7.4 ± 3.2 8.2 ± 3.1 6.7 ± 3.3 0.2113
Time 1 (2 weeks of treatment) 12.1 ± 5.1 12.7 ± 5.6 11.5 ± 4.7 0.5046
Time 2 (4 weeks of treatment) 14.5 ± 5.5 17.2 ± 5.2 11.9 ± 4.4 0.0035

DRHS* (range 12-120)
Time 0 (without treatment) 65.5 ± 17.3 64 ± 17.3 66.8 ± 17.69 0.6401
Time 1 (2 weeks of treatment) 38.6 ± 13.4 37.5 ± 13.54 39.58 ± 13.58 0.6616
Time 2 (4 weeks of treatment) 39.7 ± 18.5 32.68 ± 14.2 46.29 ± 19.32 0.029

* Average ± SD Two-sample t test. ** Severity of dyspepsia assessment. *** Quality of life associated with intestinal problems questionnaire.

Table 3. Comparison between drugs by means of two factor ANOVA of repeated measures: time 0 = time of recruitment,  time 1=  2 week follow-up,  
time 2 = 4 week follow-up.

SODA** and DRHS*** two factor ANOVA of repeated measures
Scale Drug Time 0 Time 1 Time 2 trt time trt#time

SODA pain Test Drug* 24.4 ± 6.4 19.75 ± 7.15 12.18 ± 9.3
0.0623 0 0.0048

Reference Drug* 27.2 ± 4.4 19.3 ± 5.4 20.8 ± 8.5
SODA associated 
symptoms

Test Drug* 17.6 ± 1.8 13.9 ± 2.9 12.7 ± 3.9
0.2215 0 0.2973

Reference Drug* 18 ± 3.3 14.3 ± 2.9 15 ± 3.9
SODA compliance Test Drug* 8.2 ± 3.1 12.7 ± 5.6 17.2 ± 5.2

0.012 0 0.0968
Reference Drug* 6.7 ± 3.3 11.5 ± 4.7 11.9 ± 4.4

DRHS Test Drug* 64 ± 17.3 37.5 ± 13.54 32.68 ± 14.2
0.1572 0 0.1357

Reference Drug* 66.8 ± 17.69 39.58 ± 13.58 46.29 ± 19.32

* Average ± SD. ** Severity of dyspepsia assessment. *** Quality of life questionnaire associated with intestinal problems.
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