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Abstract

Background: Gastroesophageal Reflux Disease (GERD) is common in infants and its treatment
remains extremely challenging in this age group. Therefore this study aimed to compare the efficacy
and safety of omeprazole and esomeprazole in infants, aged 1-11 months old, presented with GERD.

Methods: This double-blind randomized controlled trial was conducted on 80 infants. All patients
were randomly divided into omeprazole and esomeprazole treatment groups for four weeks. The
signs, symptoms, and disease severity based on the Visual Analog Scale (VAS) of GERD were
evaluated after treatment in both groups. The data were then analyzed using the SPSS Statistics
software (version 21).

Results: The results of this study did not show significant differences between the mean disease
severity based on VAS of both omeprazole- (81.1+55.7) and esomeprazole-receiving (79.1+77.6)
groups (p=0.091). However, in each group, the mean disease severity after one month of treatment
was significantly lower as compared to baseline (p<0.01). The recovery rates were similar in both
groups (75% and 70% for omeprazole and esomeprazole groups, respectively) (p=0.799).

Conclusion: Omeprazole and esomeprazole did not have significant differences in signs, symptoms,
and disease severity of GERD, however, we observed a significant reduction in disease severity in
both groups indicating that these two drugs could be used interchangeably for the treatment of GERD
disorder.
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1- INTRODUCTION

Gastroesophageal Reflux Disease

(GERD) has been defined as the
involuntary movement of the stomach
content into the esophagus and interstitial
regions. It seems that gastric reflux stems
from the transient relaxation of the
sphincter muscle at the lower end of the
esophagus, and it is typically reported as a
physiological event in infants and children
aged less than seven years (1-4). The most
common physiological manifestation of
gastric reflux in children with ages lower
than 7 years is recurrent episodes of
vomiting which is observed in 50% of this
age group (5).
Studies have reported that 50% of infants
aged 0-3 months, 67% of those with 4-
months of age, and 21% of those at 6-7
months have physiological gastric reflux at
least once a day, which is reduced or
eliminated in older ages (2, 5). However,
5% become pathological and turn into
GERD (6, 7). In these cases the clinical
symptoms of GERD include recurrent
vomiting, no weight gain at the expected
rate, irritability, swallowing difficulties
(namely, dysphagia), discomfort,
dyspepsia, and breathing problems (4, 5,
8).

Accordingly, a wide variety of Proton-
Pump Inhibitors (PPIs) has been so far
certified for GERD treatment in infants
and children. In this respect, esomeprazole
and omeprazole are two forms of PPI,
confirmed by the Food and Drug
Administration (FDA) for the treatment of
infants aged 1-11 months old suffering
from GERD, which are available in oral
and intravenous formulations. The novel
S-isomer of omeprazole, esomeprazole, is
used to decrease gastric acid output more
effectively (9).

Pharmacodynamic findings indicate that,
in contrast to omeprazole, esomeprazole is
mostly metabolized by CYP3A4 in human
liver microsomes, with reduced
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dependence on CYP2C19. This finding
suggests that esomeprazole metabolism
varies less between individuals than
omeprazole (10, 11). Furthermore,
research has shown that esomeprazole has
a much higher bioavailability than
omeprazole, which results in a larger
suppression of gastric acid secretion (12).
Consequently, numerous Western-
conducted research studies have verified
that esomeprazole is more effective than
omeprazole in treating GERD patients (9,
13).

To date, few clinical studies on the
therapeutic effects of omeprazole and
esomeprazole on GERD in infants below
one year of age, children, or adolescents
have revealed controversial findings (14-
20). Recent clinical trials are also difficult
to interpret and they have failed to prove
the effectiveness of gastric acid inhibitors
in infants of 0-11 months old (19, 20). So
far, no study has been conducted on infants
suffering from GERD, to the best of
authors’ knowledge, aimed at comparing
omeprazole and esomeprazole  use;
however, limited and contradictory reports
have separately examined the efficacy of
these drugs.

Given the lack of similar research and with
regard to the inconsistency of previous
investigations on the effectiveness of these
drugs, to the best of the authors’
knowledge, this study was an attempt to
compare the efficacy and safety of
omeprazole and esomeprazole use in
infants aged 1-11 months old presented
with common signs and symptoms of
GERD.

2- MATERIALS AND METHODS
2-1. Design and Participants

This double-blind randomized
controlled trial was conducted on infants
aged 1-11 months-old referred to
gastroenterology clinics located in the city
of Kashan, Iran, in 2019. Based on their
medical history and clinical examinations
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by the physician fulfilling this project,
these patients were suffering from GERD
(based on signs, symptoms and the clinical
diagnosis of children's gastroenterologist).
The patients with at least one sign and
symptom of GERD including vomiting,
irritability, extraesophageal manifestations

(i.e., cough, wheezing, stridor, and
respiratory  distress),  nutrition-related
respiratory  failure, food sensitivity,

suffocation, and hiccups lasting more than
one hour a day, at least two times a week,
for four weeks, were included in this
study.

2-1.1. Sample size

The sample size was accordingly
determined to be 80 cases based on the
study by Srikanth et al. (2014) (21) with
95% confidence interval (CI) and 80% test
power, of which 40 patients were placed in
the omeprazole group and 40 individuals
received esomeprazole. The  study
population was selected using a simple
random sampling method.

2-1.2. Inclusion and exclusion criteria

The inclusion criteria consist of infants
aged between 1 and 11 months, diagnosed
with GERD who had failed in the routine
anti-reflux treatment (e.g., concentrate
infant formula, instant knockout nutrition,
and sleep switching). The exclusion
criteria consist of the consumption of a PPI
within the last seven days, receiving
histamine H2-receptor antagonists (H2-
blockers), prokinetics, and antacids
containing bismuth as treatments for the
reflux symptoms within the 24 hours
before the intervention, as well as the
patients suffering from active
gastrointestinal bleeding, apnea, allergic
gastroenteritis, eosinophilic gastroenteritis
(EGE), Dbleeding disorders, pyloric
stenosis, active seizure disorder, acute
pancreatitis, meningitis, allergies, impaired
anatomy, or other factors aggravating or
inducing the reflux and unwillingness to
cooperate during the study.
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2-2. Procedure

After obtaining informed consent and
explaining the goals of project to patients’
parents, the patients were randomly
divided to two groups (omeprazole and
esomeprazole) and treated for four weeks
through oral doses in an equal manner, in
which the participants’ parents and
guardians, as well as the researchers, and
the pharmacists became blinded to
treatments. The signs and symptoms
including vomiting, contraction,
extraesophageal = manifestations  (i.e.,
cough, wheezing, stridor, and respiratory
distress) and nutritional problems (e.g.,
retching and suffocation) were compared
between two groups. Pathological crying
was also defined as that lasting more than
one hour. Vomiting/regurgitation volume
was similarly classified as small (5-15 ml),
medium (15-30 ml), or large (more than 30
ml) (19-20). Furthermore, recovery rate
represented reduced severity of the
symptoms in more than half of the primary
symptom scores (the pre-intervention
stage).

2-3. Data analysis

Only the data of patients with complete
information were analyzed. SPSS version
22 software (SPSS Inc., Chicago, IL,
USA) was used to do statistical analysis on
the data. Chi-square test was used to
compare qualitative features between the
two groups. To determine the normal
distribution of all quantitative parameters,
Kolmogorov-Smirnov test was used. The
Student t-test was used for variables with
normal distributions, while Mann-Whitney
U-test was used for variables with non-
normal distributions. P-values less than
0.05 were regarded as significant.

3- RESULTS

In this study, a total number of 80
infants allocated to two groups of 40
patients  received  omeprazole and
esomeprazole. Demographic features in
the terms of age (p=0.445), sex (P=0.653),
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weight  (P=0.149), treatment history
(P=0.34) and having siblings with GERD,

reflux or allergies (P=0.813) did not differ
between the two groups (Table 1).

Assessed for eligibility (n=91)

Excluded (n=8)
Not meeting inclusion criteria (n=6)
Declined to participate (n=2)

Randomized (n= 83)

A 4

—

Allocation

| v
J

Allocated to Omeprazole (n=41)
Received allocated intervention (n=41)

Did not receive allocated intervention (give reasons) (n=0)

Allocated to Esomeprazole (n= 42)
Received allocated intervention (n=42)

Did not receive allocated mtervention (give reasons) (n= 0)

! [

kS

Follow-Up

|

J

Lost to follow-up (unavailable for assessment visit)

(n=1)

Discontinued intervention (n=0)

Lost to follow-up (unavailable for assessment visit)
(0=0)

Discontinued intervention (declined to continue due
to long distance (n=1), drug intolerance (n=1)) (n=2)

l [ Analysis

1 !

J

Analysed (n=40)
Excluded from analysis (Dropped out) (n=0)

Analysed (n=40)
Excluded from analysis (Dropped out) (n=0)

Fig. 1: Study flowchart (CONSORT format)

Our results showed signs and symptoms of
GERD before and one month after the
treatment, and the recovery rate did not
show a significant difference (p<0.05)
(Table 1). Moreover, one month after the
treatment, the recovery rate in both groups
taking omeprazole and esomeprazole was,
respectively, 76.7% and 58.6% in terms of
frequency of vomiting. Furthermore, we
found recovery rates of, respectively,
77.8% and 72.8%, 3.7% and 6.1%, 20%
and 30%, and 83.3% and 66.7% for
vomiting volume, vomiting content,
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vomiting pathway, weight gain and
respiratory symptoms in both groups,
which were not significantly different
(p>0.05) (Table 2).

The mean disease severity and the
recovery rate between the omeprazole and
esomeprazole  groups  showed no
significant difference (p>0.05). However,
in each group, the mean disease severity
after one-month treatment was
significantly lower than the baseline
(p<0.001).
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Table-1: Demographic and basic variables in Omeprazole and Esomeprazole groups

Group _ Esomeprazole
Variables Omeprazole (n=40) (n=40) P-value
Age (day) 89.27458.72 79.25+58.00 0.445
Gender (Male) 17 (42.5) 19 (47.5) 0.653
Weight (gr) 5930.07+£1430.88 | 5450.52+1513.36 | 0.149
Treatment history 29 (72.5) 25 (62.5) 0.340
Siblings with GERD, reflux or allergies 14 (35) 13 (32.5) 0.813
1 to 3 times a day 10 (25) 11 (27.5)
Number of vomiting 4 or 5 times a day 8 (20) 11 (27.5) 0.631
>5 times a day 22 (55) 18 (45)
<10cc 18 (45) 22 (55)
Vomiting volume 10-30 cc 9 (22.5) 11 (27.5) 0.301
>30 cc 13 (32.5) 7 (17.5)
. Liquid 13 (32.5) 7 (17.5)
Vomiting contents Liquid and solid 27 (67.5) 33 (82.5) 0.121
. Through mouth 30 (75) 30 (75)
Vomiting pathway Through mouth and nose 10 (25) 10 (25) .
I Inappropriate 6 (15) 9 (22.5)
Weighing Appropriate 34 (85) 31 (77.5) 0.39
o Yes 12 (30) 7 (17.5)
Breathing disorder NoO 28 (70) 33 (82.5) 0.189
. Yes 28 (70) 30 (75)
Nasal congestion NoO 12 (30) 10 (25) 0.617

Table-2: Recovery rates of gastrointestinal and respiratory symptoms between Omeprazole
and Esomeprazole groups after the intervention

Vgrrizlt;?es Omeprazole Esomeprazole p-value
Number of vomiting 18 (81.8) 11 (61.1) 0.293
\VVomiting volume 11 (84.6) 7 (100) 0.681
\omiting contents 1(3.7) 2(6.1) 0.677
\VVomiting pathway 2 (20) 3 (30) 0.606
Weighing 5(83.3) 6 (66.7) 0.475
Breathing disorder 0(0) 0(0) -
Nasal congestion 0 (0) 1(3.3) 1.000

Moreover, the recovery rate between the
groups taking omeprazole (72.5%) and
esomeprazole  (75%) revealed no
significant difference (p=0.799). In spite of
this, the proportion of the recovered
patients in each group was significantly
high (p<0.01) (Fig. 2).

The behavioral symptoms  were
additionally examined in this study (Table
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3). Based on these results, one month after
the treatment, the recovery rates in the
omeprazole and esomeprazole groups in
terms of feeling discomfort during
vomiting were, respectively, 29% and
24.1%. These values were 29% and 24.1%,
50% and 54.5%, 13% and 41.2%, 22.7%
and 28%, and 40.6% and 46.4% for
refusing to eat even if hungry, crying
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during and after eating, excessive crying,
and daily crying duration in both groups,
respectively. The recovery rates of
hiccups, back arching, and nighttime
restlessness were, respectively, 71.4% and
80%, 10.8% and 22.9%, and 9.7 and no
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Fig. 2: The mean disease severity and the recovery rates between the omeprazole and
esomeprazole groups

4- DISCUSSION

This study aimed to compare the
effectiveness  of  omeprazole  and
esomeprazole in 1 to 11 month-old infants
suffering from GERD. Our findings
showed no significant differences in terms
of signs, symptoms recovery and disease
severity  between  omeprazole and
esomeprazole after one month from the
intervention. However, in each group, the
mean disease severity and recovery rates
after a one-month treatment were
acceptable.

GER is known as the most common
digestive disorder in all age groups and
takes place when stomach contents come
back up into the esophagus causing
heartburn as short attacks that induce no
signs and symptoms and even damage to
the esophagus (22). On the other hand,
GERD is the pathological and aggravated
form of this problem accompanied by
signs and symptoms as well as
complications. In this sense, physiologic
reflux is one of the causes of non-bilious
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vomiting during infancy, whose incidence
can be mostly observed at four months of
age, which gradually becomes much less
and reaches 21% in 6-7-month-old infants.
This type of reflux can be normally
observed during infancy, particularly, in
the first six months and mostly in the
second half of the first year of life, which
improves spontaneously as solid foods are
consumed, so there is no need to receive
diagnostic and therapeutic treatments (23).
In fact, GER occurs in infants due to their
undeveloped digestive system and the
neurological development of infants up to
one year of age, which goes away as they
grow up to one year of age and when the
muscular-physiological system of
gastrointestinal reflux region is developed.
Among other factors affecting GER would
be liquid diet, long-term sleeping
horizontally, narrow- or small-caliber and
short esophagus, small stomach with low-
volume acceptance, frequent feedings with
relatively high volumes, and immature
sphincter muscle at the lower end of the
esophagus.
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Table-3: Comparing the frequency of behavioral symptoms between Omeprazole and Esomeprazole groups after the intervention

Time Baseline After 1 Month
Group Omeprazole Esomeprazole Omeprazole Esomeprazole
- p-value p-value
Variables Yes No Yes No Recovered | No change | Recovered | No change
. - 31 9 29 11 9 22 7 22
Discomfort when vomiting (77.5) (22.5) (72.5) (27.5) 0.301 (29) (71) (24.1) (75.9) 0.668
22 22 18 9 9 12 10
Do not eat when hungry 18 (45) (55) (55) (45) 0.371 (50) (50) (54.5) (45.5) 0.775
Crying while and after 23 17 17 23 0.180 3 20 7 10 0.042
eating (57.5) (42.5) (42.5) (57.5) ' (13) (87) (41.2) (58.8) '
22 18 24 16 5 5
Cry too much (55) (45) (60) (40) 0.651 (22.7) 17 (77.3) (20.8) 19 (79.2) 0.876
Hiccups more than other 5 7 33 4 1 5 2
children a25) | PCO) | 475 | (@5 | 993 (80) (20) (71.4) @286 | 073
37 3 35 5 4 33 8 27
Arc back @25 | @5 | ©15 | a25 | " | (@os (89.2) (22.9) 77y | 070
. 31 9 26 14 3 8 0 26
Night restlessness (77.5) (22.5) (65) (35) 0.217 9.7) (90.3) ) (100) 0.424
Int J Pediatr, Vol.12, N.01, Serial No.121, Jan. 2024 18512
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The GERD symptoms in infants and
children may include excessive crying,
nighttime  restlessness, anorexia, bad
breath, wheezing, dry cough, recurrent
vomiting with agitation, especially in the
first few weeks after birth, hematochezia,
excessive belching, chest pain, swallowing
difficulties, hoarseness, aspiration
pneumonia, failure to thrive (FTT), otitis
media, rhinosinusitis, anemia, secondary
hypoalbuminemia, and esophagitis (24).

Based on the study results, omeprazole and
esomeprazole led to a significant
difference in terms of their effects on
GERD, and they could be used
interchangeably for treatment. Similarly,
Abbasi et al. compared the impact of
omeprazole, esomeprazole, and
lansoprazole in the treatment of GERD on
infants aged 2 to 24 months old, and
showed that there was no significant
variation between disease symptoms at
pre- and post-treatment stages. It seems
that all three drugs of omeprazole,
esomeprazole, and lansoprazole were
effective in the control of GERD attacks in
these infants (25). In another investigation
by Armstrong et al. on the stomach acid
suppression in patients with GERD,
receiving esomeprazole and omeprazole,
showed that after the four-week treatment,
the proportion of the treated patients by
both drugs was not different, which was
quite consistent with the findings of the
present study. They had also insisted that
three separate studies with administration
of esomeprazole 40 and 20 mg once a day,
and omeprazole 20 mg once a day, had all
led to significant elimination of the
symptoms, which had resulted in complete
relief of heartburn after four weeks in
patients with Non-Erosive Reflux Disease
(NERD). However, there was no
significant  difference  between  the
symptoms attributable to omeprazole and
esomeprazole doses in any of the studies
(26).
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In a study by Rohss et al., investigating the
efficacy of the use of esomeprazole 40 ml
versus omeprazole 40 ml on the stomach
24-hour pH in patients with symptomatic
GERD, it was revealed that the disease
severity of patients treated with
esomeprazole was significantly lower
compared with those taking omeprazole.
Esomeprazole had been accordingly well
tolerated by the patients, and the authors
suggested that esomeprazole 40 mg could
effectively control gastric acid than
standard doses of omeprazole (27). Olbe et
al., in a case history of omeprazole and
esomeprazole use as inhibitors and PPIs,
had further established that esomeprazole
in combination with antibiotics, prescribed
for curing helicobacter pylori infections,
known as the main cause of stomach
ulcers, could lead to a higher recovery rate
(28). Moreover, Lind et al., in a study on
acid control using esomeprazole versus
omeprazole in patients with symptomatic
GERD had found that esomeprazole had
more  effectiveness compared  with
omeprazole, since it could reduce the
symptoms and provide the potential for
improved efficiency in  acid-related
diseases (29). To explain the discrepancies
between the investigations cited and the
present one, it can be argued that such
studies could be different because of their
various sample sizes, patient selections,
and intervals in treatments. On the other
hand, it should be noted that due to the
difference in the cost of esomeprazole
compared with omeprazole, it was better to
choose omeprazole as the first-line
treatment to minimize patients’ expenses.

It should be noted that the two groups had
a significant difference only with regard to
the recovery rate in crying during and after
eating. According to the related literature,
crying had been mentioned as one of the
GERD complications. For example,
Vanwing et al. had noted that omeprazole,
despite being desirable as a PPI, might
cause adverse behavioral reactions in

18513



Madani et al.

patients, which corresponded to the results
of the present study. Based on such
findings, it can be concluded that the
presence of crying and restlessness in
patients could be due to pain, as one of the
main esophageal symptoms, manifested in
infants in the form of crying (30).
Furthermore, the findings showed that the
groups had no significant difference with
other children in terms of hiccups.
Accordingly, hiccups were observed in
15% of the cases, but it was eliminated
within 15 months of the treatment, which
was in line with the results reported by
Duncan (31).

4-1. Strength and limitations of the
study

This study was conducted on a population
of infants below one year of age as the
main strength, because most investigations
on the effects of the drugs concerned on
GERD had been previously conducted on
adults. One of the limitations of this study
was the comparison of the effectiveness of
different doses of these drugs due to the
restrictions of the treatment centers.

5- CONCLUSION

Omeprazole and esomeprazole did not
show a significant difference in terms of
their effectiveness on GERD signs,
symptoms and disease severity; so, both
groups of drugs could be used
interchangeably in the treatment of GERD
in infants. Due to the difference in the cost
of  esomeprazole  compared  with
omeprazole, it would be better to choose
omeprazole as the first-line treatment. It is
also  suggested to compare the
effectiveness of different doses of these
drugs in future studies.
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