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often coexisted. The effect of acotiamide, a drug for functional

dyspepsia, on the result of Helicobacter pylori diagnosis has yet

to be studied. We evaluated the influence of acotiamide on the

results of Helicobacter pylori diagnosis in the 13C�urea breath test.

Twenty patients with Helicobacter pylori�positive functional

dyspepsia were treated with 100 mg of acotiamide three times a

day for two weeks. Changes in 13C�urea breath test were investi�

gated before and after administration, and two weeks after

administration as the follow�up period. The 13C�urea breath test

and the medical questionnaire of modified frequency scale for the

symptoms of gastroesophageal reflux disease were conducted at

every period. Nineteen patients were included for analysis. No

patients showed negative in 13C�urea breath test at Weeks 2 and

4. On the symptom scale, dyspepsia and total scores decreased

from Week 0 to Week 2 and increased from Week 2 to Week 4,

and the improvement rates of the dyspepsia score at Week 2 was

63%. In conclusion, we confirmed that acotiamide is unlikely to

influence the result of 13C�urea breath test and it may improve the

symptoms of functional dyspepsia during Helicobacter pylori

eradication treatment.

Key Words: acotiamide, bacteriostatic effect, functional dyspepsia, 

Helicobacter pylori, urea breath test

IntroductionIn recent years, the comprehensive disease concept of chronic
gastritis has been subdivided systematically, in which

Helicobacter pylori (H. pylori)-infected gastritis and functional
dyspepsia (FD) are now treated as independent diseases. Recent
reports indicate that H. pylori is not only associated with gastric
cancer, but also affects patient nutrition, and further research is
ongoing.(1) On the other hands, Clinical FD diagnosis is irrelevant
to whether H. pylori infection is seen or not. Even if a patient tests
positive for H. pylori, he/she will be diagnosed with FD if one
or more of the following symptoms are present: bothersome
postprandial fullness, early satiation, and epigastric pain or
burning. And there are no organic lesions that may cause these
symptoms.(2,3)

For the treatment of dyspepsia, the use of gastric acid secretion
inhibitors, such as proton pump inhibitors (PPIs) and H2 receptor
antagonists, is recommended.(4,5) However, it is known that
bacteriostatic drugs effective against H. pylori interfere with the
results of urea breath test (UBT), which is simple yet highly reli-
able for detecting H. pylori infection. Thus, during eradication
therapy, there is a need to temporarily discontinue the administra-
tion of PPIs, H2 receptor antagonists, mucosa protective agents,
antimicrobial agents, and the like until determining whether the
bacteria have been eliminated.(6–8) This means that when treating
patients with H. pylori-positive FD, drugs for improving dys-

pepsia without affecting the infection test results are required
for the period until determining whether the bacteria have been
eradicated with the eradication method used.

While FD is divided into following syndromes, the postprandial
distress syndrome (PDS), exhibiting a strong feeling of post-
prandial fullness or early satiation, and the epigastric pain
syndrome (EPS), whose main symptom is stomachache, not a few
patients present both PDS and EPS.(3,9–11) Especially, many patients
with PDS display reduced stomach antrum movement and delayed
gastric emptying.(12,13) Therefore, it is thought that the acceleration
of gastrointestinal motility and the improvement of abnormal
gastrointestinal motility are useful for the treatment of FD.

Acotiamide hydrochloride hydrate (acotiamide), which is
used for the treatment of FD, accelerates gastric movements by
inhibiting acetylcholinesterase (AChE), resulting in improvement
of the symptoms of dyspepsia, mainly PDS. Although there are
only a few reports on the actual clinical use of acotiamide, it has
been shown to have a high efficacy and safety profile both inside
and outside Japan.(14–17) However, no studies have been conducted
to investigate whether FD can be improved without affecting the
results of H. pylori eradication judgment in patients with both H.
pylori-infected gastritis and FD. In this study, the influence of a
two-week treatment with acotiamide in patients with H. pylori-
positive FD was investigated using the UBT. At the same time, the
improvements achieved in the symptoms of dyspepsia were also
evaluated.

Methods

Study design. This was a single arm, prospective interven-
tion open study conducted at two facilities in Japan. Between
October 2016 and January 2018, 20 patients with H. pylori-
positive FD, who provided written consent, were enrolled. A dose
of 100 mg of acotiamide (Acofide® tablet) was orally administered
three times a day for two weeks, and changes in 13C in the breath
as well as changes in the abdominal symptoms were investigated
before and after administration. This study was performed in
compliance with the Declaration of Helsinki and the ethical
guidelines for medical and health research involving human
subjects, and was conducted after receiving an approval for the
protocol and informed consent form from the General Clinical
Research Center, Oita University Hospital (UMIN-CTR ID:
UMIN000023886).

Patients. Out of those with FD defined according to the
Rome III criteria(2) who provided written consent to participate
in the study, outpatients between 20–80 years of age meeting the
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following criteria were enrolled in the study: (1) the patient has
shown at least one of the following symptoms for more than one
month: postprandial fullness, upper abdominal bloating, and early
satiation; (2) the modified frequency scale for the symptoms of
gastroesophageal reflux disease (mFSSG) for more than one
question corresponding to the symptoms of PDS is 3 (frequency:
“often”) or higher; (3) no organic diseases causing the symptoms
were found in the upper gastrointestinal endoscopy performed
within six months before the consent; and (4) the patient tested
positive for H. pylori in the UBT that was performed prior to the
administration of the study drug (UBT value ³2.5‰, 20 min after
taking Ubit® tablets). The following patients were excluded: (1)
those complaining mainly of heartburn or epigastric pain, (2) those
requiring treatment for irritable bowel symptoms, (3) those who
took PPIs, antibacterials, antiprotozoal drugs, bismuth drugs, or
ecabet sodium hydrate and the like with an anti-urease activity,
within two weeks prior to providing the written consent, (4) those
with a history of severe drug allergies and hypersensitivity to the
drugs used in the study; and (5) pregnant women, breastfeeding
women, or women wishing to become pregnant during the study
period.

Treatment and evaluation method. UBT and the mFSSG
medical questionnaire were conducted at the start of acotiamide
treatment (baseline) and two weeks after the baseline (Week 2).
A two-week follow-up period was set after the completion of
administration, and tests based on UBT and the mFSSG medical
questionnaire were conducted again at the end of the follow-up
period, which was four weeks from the baseline. Throughout the
study period, the patients were checked for adverse events.

The diagnosis of H. pylori infection was determined using the
UBT. Prior to the test, breaths were sampled and then 100 mg of
13C-urea (Ubit® tablets) was administered on an empty stomach.
The patients were then asked to lie on their left side for 5 min
and then to sit upright to sample breath 20 min after administration
of 13C-urea in order to measure the 13C-CO2 amount before and
after administration and calculate D13C (‰). The results were
considered positive for UBT values of ³2.5‰ 20 min after admin-
istering the Ubit® tablets (100 mg).

In order to prevent the influence on drug efficacy evaluation of
acotiamide and the effects of bacteriostasis on H. pylori, the
combined use of the following was prohibited: prokinetic agents
other than acotiamide, PPIs, H2 receptor antagonists, gastroprotec-
tive drugs, antibacterials, antiprotozoal drugs, bismuth drugs,
drugs with an antiurease activity, drugs with anticholinergic
effects, choline activators, and AChE inhibitors. The integrity of
the patient’s medication was confirmed in the examination for
each period.

The primary endpoint of this study was the changes in the UBT
value before and after the administration of acotiamide. As the
secondary endpoint, changes in the mFSSG medical questionnaire
score were evaluated.

mFSSG medical questionnaire. In this study, an evaluation
using the mFSSG medical questionnaire was conducted in order to
investigate the clinical effects of acotiamide on the symptoms of
dyspepsia (Table 1). The medical questionnaire consisted of a
total of 14 questions. The higher the score of the answers, the more
frequent the symptoms of dyspepsia. Moreover, the 14 questions
were divided into seven reflux-related questions and seven
dyspepsia-related questions. The one with the higher total score
was considered the main symptom of the patient.

Statistical analysis. In this study, patients completed the
entire study period were included for analysis. SAS 9.4® software
(SAS Institute Inc., Cary, NC) was used for the analysis. The
confidence interval (CI) for differences were provided. The
improvement rate was calculated from the scores of the mFSSG
medical questionnaire between Week 0 and Week 2 using the
following equation:

Results

Patient demographics. The study drug was administered to
a total of 20 patients (4 males, 16 females), who all provided
written informed consent. One patient was found to be H. pylori-
positive in the UBT (D13C, ‰) that was performed before the
administration of the study drug. However, H. pylori could not be
proven in the detailed tests (culture and histopathology) conducted
later, and the patient was excluded from the analysis. No patients
were withdrawn from the study throughout the study period. The
mean age was 51.2 ± 17.6 years, and the mean weight was

Improvement rate

=
Number of patients with a decreased score before administration

Total number of patients

´ 100.

Table 1. mFSSG

mFSSG: modified frequency scale for the symptoms of gastroesophageal
reflux disease. Scoring: Never, 0; Occasionally, 1; Sometimes, 2; Often, 3;
Always, 4.

No. Question

1 Do you get heartburn?

2 Does your stomach bloated?

3 Does your stomach ever feel heavy after meals?

4 Do you sometimes subconsciously rub your chest with your hand?

5 Do you ever feel sick after meals?

6 Do you get heartburn after meal?

7 Do you have an unusual (burning) sensation in your throat?

8 Do you feel full while eating meals?

9 Do some things get stuck when you swallow?

10 Do you get bitter liquid (acid) coming up into your throat?

11 Do you burp a lot?

12 Do you get heartburn if you bent over?

13 Do you get epigastric pain (burning) after meals?

14 Do you get epigastric pain (burning) before meals?

Fig. 1. Box�and�whisker plots at Weeks 0, 2, and 4 of the UBT levels.
The boxes of each week extend from the 25th percentile to the 75th
[X[75], i.e., the interquartile range (IQ)] percentile. The lines inside the
boxes represent the median values, and the X�marks of each week
indicate the average values. The lines emerging from the boxes extend
to the upper and lower adjacent values. The upper adjacent value is
defined as the largest data point £X[75] + 1.5 X IQ, and the lower
adjacent value is defined as the smallest data point ³X[25] – 1.5 X IQ. The
observed values more extreme than the adjacent values are individually
plotted (circle).
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54.4 ± 9.7 kg. Eight patients (42.1%) had complications before
participating in this study, and one patient (5.3%) had a history of
small intestine cancer and transverse colon cancer. The acotiamide
compliance rate during the treatment period was more than 75%
among all patients (100%: 15 patients, 75–99%: 4 patients).

UBT and mFSSG medical questionnaire. The mean UBT
(D13C, ‰) value ± SD was 37.2 ± 19.0‰ at Week 0, 43.9 ± 46.8‰
at Week 2, and 26.1 ± 17.0‰ at Week 4 (Fig. 1, n = 19). The
changes from Week 0 were 6.7‰ (95% CI: –14.8 to 28.2) at Week
2, and –11.1‰ (95% CI: –20.3 to –1.9) at Week 4. No patients
became negative at Weeks 2 and 4.

Dyspepsia score in the mFSSG medical questionnaire was
7.1 ± 2.4, 4.4 ± 2.6, and 5.9 ± 3.3 at Weeks 0, 2, and 4, respec-
tively (Fig. 2A), and the total score combining the dyspepsia score
and the reflux score was 9.7 ± 3.9, 6.1 ± 3.9, and 7.7 ± 5.4, respec-
tively (Fig. 2B). The improvement rates of the dyspepsia score and
the total score at Week 2 were 63% (12/19 patients). The patients
with deteriorated scores after administration included two (10.5%)
shown by score of dyspepsia and one (5.3%) shown by total score.

As a result of comparing the number of dyspepsia questions
scoring 3 (often) or more, all patients answered frequency of
more than “often” for at least one question at Week 0, while 68.4%
(13/19 patients) and 57.9% (11/19 patients) replied that none of
the questions were of a frequency higher than “often”, at Week 2
immediately after the end of administration and at Week 4 after
the follow-up period, respectively. For the questions “Does your
stomach bloated?,” “Does your stomach ever feel heavy after
meals?,” “Do you burp a lot?,” and “Do you feel full while eating
meals?,” the number of patients who provided an answer higher
than “often” decreased from Week 0 to Week 2 and maintained
(Fig. 3A) or increased mildly (Fig. 3B–D) from Week 2 to Week
4 thereafter. With regard to safety, no adverse events or adverse
drug reactions were observed during this study.

Discussion

In this study, all patients who were treated with acotiamide for
two weeks were found to be positive in the UBT at Weeks 2 and 4.
There were no patients suspected to be false negatives. To date,
numerous studies have been conducted on the bacteriostatic effect
of peptic ulcer treatment drugs on H. pylori, as one of the factors
affecting the bacteria eradication results of UBT.(6–8,18–24) PPIs are
thought to have a bacteriostatic effect against H. pylori owing to
their strong antacid action. Omeprazole and lansoprazole reduce
the growth of H. pylori and the urease activity in the gastric
mucosa.(20,21) H2 receptor antagonists are known to increase the pH

in the stomach and to decrease the urease activity of H. pylori,
resulting in false negatives in the UBT.(22) Chey et al.(23) found that
subjects who were false negative in the UBT after taking PPIs and
H2 receptor antagonists showed further reduced gastric acid
secretion compared to positive subjects, causing false-negative
results for gastric pH dependence. These results suggest that H.
pylori and its enzymic activities depend considerably on the
gastric pH. Vonoprazan, a new pharmacological PPI that has
recently emerged, has also been shown to inhibit acid secretion
faster and more strongly than conventional PPIs such as lansopra-
zole and esomeprazole, and it is suggested that it may affect UBT
results.(25,26) On the other hand, pantoprazole, a type of PPI, is
reported to have the same antacid mechanism as other PPIs.
However, it does not affect the UBT results.(24) Another possible
cause is the mutual actions of the bacterial count and distribution
of H. pylori inside the stomach,(22) suggesting that gastric acid
secretion is not the only mechanism causing false-negative UBT
results.

Acotiamide is a prokinetic agent whose pharmacological
actions inhibit AChE and increase the ACh amount in the synaptic
cleft, thereby improving weak gastric movements and improving
the gastric emptying functions. It has not been found that
acotiamide has direct actions on gastric acid secretion. In a non-
clinical pharmacological study that was conducted during the
development of acotiamide to evaluate its influence on basal
gastric acid secretion in rats, the subcutaneous administration of
acotiamide (1 and 10 mg/kg) did not affect the basal gastric acid
secretion in rats.(27)

Interestingly, in a study on drugs which may cause false nega-
tives in the UBT eradication results, the mean UBT value after the
discontinuation of therapy was found to be similar with the levels
before treatment.(18,19) In this study, the mean UBT value at Week
4 (after the two-week follow-up period) decreased compared to
the value at the start of the study. Regarding the reasons for the
decrease in the mean UBT value at two weeks after the completion
of acotiamide treatment, the possibility of factors other than the
gastric pH environment having some kind of influence could not
be excluded in this study. As a result of studying the influence of
acotiamide on the UBT results for the first time in this study, no
patients were negative in the tests that were performed after the
administration. Thus, there was no evidence that acotiamide had a
bacteriostatic effect on H. pylori.

The dyspepsia score and the total score in the mFSSG medical
questionnaire decreased from Week 0 immediately after the end of
the two week of administration, confirming an improvement in the
frequency of dyspepsia occurrence. However, after the follow-up

Fig. 2. Dyspepsia score and total score in mFSSG. (A) Change in the dyspepsia score of mFSSG from the baseline. (B) Change in the total score of
mFSSG from the baseline.
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Fig. 3. Changes in the percentage of patients from the baseline who chose a score above 3 (often) in each questionnaire on dyspepsia. The total
number of patients was 19. (A) The numbers of patients were 10 at Week 0, 3 at Week 2, and 3 at Week 4. (B) The numbers of patients were 6 at
Week 0, 2 at Week 2, and 3 at Week 4. (C) The numbers of patients were 6 at Week 0, 2 at Week 2, and 3 at Week 4. (D) The numbers of patients
were 3 at Week 0, 1 at Week 2, and 2 at Week 4. (E) and (F) The numbers of patients were 0 at Week 0, 2, and 4. (G) The numbers of patients were
0 at Week 0, 0 at Week 2, and 1 at Week 4.
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period, the score showed a tendency to approach the levels at
baseline (Fig. 2). Matsueda et al.(14) pointed out that the results of
the Phase III tests for acotiamide confirmed that the improvements
achieved by administering acotiamide for four weeks consecu-
tively appeared at a relatively early stage at Week 2. Even after the
administration was stopped, there was no sudden recurrence or
aggravation of symptoms, and the improvement effects were
maintained. Given that a two-week treatment with acotiamide led
to an improvement rate of 63% even in this study, it was
confirmed that the improvement effects for the symptoms of
dyspepsia appear at a relatively early stage. With regard to the
sustenance of the improvement effects of acotiamide after the
completion of administration, dyspepsia symptoms (Fig. 3) for
which the frequency of occurrence above “often” increased at
Week 4 compared to baseline were “Do you ever feel sick after
meals?” (Fig. 3G) only. For all other questions, the symptoms
reduced to a certain extent even after the administration was
completed. In addition, only one patient showed deterioration of
the total score at Week 4 compared to that of the baseline. All the
other patients maintained their improvement up to Week 4. In this
study, as the follow-up period was set as two weeks after the
completion of administration, there is a need to study the accurate
sustenance period of the improvement effects of acotiamide in
more detail in future investigations. No sudden recurrence of
symptoms was seen after the end of administration, supporting the
previous report on the sustenance of effects.(14)

In this study, the two weeks of administration period of
acotiamide was shorter than those in other studies.(14) Given that
this was an open label study on functional gastrointestinal dis-
orders, the bias in the self-evaluation by the patients in the mFSSG
medical questionnaire after the end of the two-week admin-
istration period may have worked negatively. In reality, the

placebo effects that occur during the evaluation of FD drug
treatments are substantial, and this is considered a limitation in
the study design.

There was no evidence that acotiamide had a bacteriostatic
effect on H. pylori after the completion of acotiamide treatment.
We confirmed that acotiamide is unlikely to have effects on the
UBT results and that it may improve the symptoms of FD during
treatment.
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