doi: 10.2169/internalmedicine.1085-22
Intern Med 62: 739-743, 2023
http://internmed.jp

Internal Medicine

The Japanese Society of Internal Medicine

[ CASE REPORT ]

The Effect of Acotiamide on Nausea as a Symptom of
Chronic Nausea and Vomiting Syndrome after
Coronavirus Disease 2019

Toshihiko Kakiuchi and Masato Yoshiura

Abstract:

Chronic nausea and vomiting syndrome (CNVS), one of a functional gastroduodenal disorder, was identi-
fied in an 8-year-old girl and a 13-year-old boy who had complained of nausea for more than 4 months fol-
lowing coronavirus disease 2019 (COVID-19) due to normality of their head computed tomography and up-
per gastrointestinal tract images. The patients’ symptoms responded quickly to acotiamide, a medication that
is effective for treating functional dyspepsia (FD). Despite being a distinct illness from FD, CNVS is also a
functional gastrointestinal disorder, and acotiamide may be just as effective for CNVS following COVID-19

as for FD.
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Introduction

Chronic nausea and vomiting syndrome (CNVS) is a
functional gastroduodenal disorder under the Rome IV crite-
ria defined in cases with the following: 1) bothersome nau-
sea occurring at least 1 day per week and/or >1 vomiting
episodes per week; 2) self-induced vomiting, eating disor-
ders, regurgitation, or rumination excluded; 3) no evidence
of organic, systemic, or metabolic diseases likely to explain
the symptoms on routine investigations; and 4) symptoms
present for the past 3 months with an onset of at least 6
months prior (1).

Acotiamide is an acetylcholinesterase inhibitor reported to
be effective in attenuating all symptoms of functional dys-
pepsia (FD) (2).

We herein report the first two cases in which acotiamide
used according to the FD treatment protocol proved effective
for CNVS that seem to be related to coronavirus disease
2019 (COVID-19).

Case Reports

Case 1

An eight-year-old girl with a complaint of pre-meal nau-
sea lasting for more than six months was referred to our fa-
cility from a pediatric clinic. She had been in good health
before contracting COVID-19, caused by the Omicron vari-
ant of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), 6 months ago. She had never received vac-
cination against SARS-CoV-2. Fig. 1A shows her clinical
course.

Her symptoms began with a fever and cough, and after
the fever disappeared after five days, she frequently experi-
enced pre-meal nausea throughout the day. Her degree of
nausea, assessed by a visual analog scale (VAS) on a 0-100
mm scale, ranged from 75 to 90. No gastrointestinal symp-
toms other than nausea, such as vomiting, abdominal pain,
diarrhea, or abdominal discomfort, were observed.

At the referral pediatric clinic, she had been prescribed
sucralfate hydrate and an intestinal regulator; however, her
symptoms only improved slightly, eventually persisting
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Figure 1. Clinical course of the two patients: (A) Case 1 and (B) Case 2. COVID-19: coronavirus

disease 2019, EGD: esophagogastroduodenoscopy, CT: computed tomography, US: ultrasonography,

VAS: visual analogue scale

Table 1. Blood Test Results at the First Visit to
Authors’ Hospital.

Casel  Case?2 Normal range
WBC 5,300 4,300 /uL 3,300-8,600
Hb 13.9 14.0 g/dL 11.6-14.8
Plt 246x103  273x10% /uL. 158-348
TP 6.8 8.1 g/dL 6.6-8.1
Alb 42 5.0 g/dL 4.1-5.1
T-Bil 0.5 0.9 mg/dL 0.4-1.5
D-Bil 0.0 0.1 mg/dL 0.0-0.3
AST 27 20 IU/L 13-30
ALT 12 8 IU/L 7-23
LDH 231 187 IU/L 124-222
ALP 372 276 IU/L 38-113
GGT 7 15 IU/L 9-32
BUN 10.6 13.3 mg/dL 8.0-20.0
Cre 0.37 0.53 mg/dL 0.46-0.79
Na 140 140 mEq/L 138-145
K 42 4.0 mEq/L 3.6-4.8
CRP 0.02 0.01 mg/dL 0.00-0.14
SAA 3.1 0.6 ug/mL 0.0-8.0
ESR 3 3 mm/h 0-17

thereafter. She was able to attend school but was unable to
take classes in the classroom due to pre-meal nausea; how-

ever, her appetite was conserved, and she had no weight
loss. Her height, body weight, and body mass index were
126.1 cm, 23.6 kg, and 14.8, respectively.

On her first visit to our hospital, a physical examination
revealed no obvious abnormalities, and her vital signs were
within the normal range. There were no obvious abnormali-
ties in the results of general blood tests (Table 1), urine
tests, stool culture tests, or abdominal radiographs. At this
point, the causal relationship between pre-meal nausea and
COVID-19 was unknown, and a histamine-2 (H2) blocker
and domperidone (treatment for FD) were prescribed for her
symptoms. However, despite a month of taking these medi-
cines, her symptoms did not improve, and esophagogastro-
duodenoscopy (EGD), abdominal contrast-enhanced com-
puted tomography (CT), abdominal ultrasonography (US),
upper gastrointestinal fluoroscopy, and head CT were finally
performed.

Helicobacter pylori infection was ruled out through inva-
sive tests, and EGD (Fig. 2) revealed no obvious abnormali-
ties. Likewise, neither CT nor ultrasound or fluoroscopy
showed any abnormal findings to account for her symptoms.
She was subsequently identified as having CNVS using the
Rome IV criteria (3).

Her symptoms vanished completely after a month and a
half of taking acotiamide 100 mg three times a day before
meals. After three months, the treatment was stopped with-
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Figure 2. Esophagogastroduodenoscopy revealed no remarkable abnormalities (A) in the esopha-
gus or (B) the stomach.

out a relapse.
Case 2

A different pediatric clinic referred a 13-year-old boy who
had been complaining of daytime nausea for more than 4
months to our facility. Before contracting COVID-19 caused
by the SARS-CoV-2 Omicron variant four months earlier, he
had been in good health. He had never been immunized
against the SARS-CoV-2 virus.

The patient’s clinical trajectory is depicted in Fig. 1B. His
COVID-19 symptoms included a 5-day period of a fever
and cough that quickly subsided, but nausea developed upon
this resolution. His VAS score for his nausea ranged from
70 to 95. No other gastrointestinal symptoms, such as vom-
iting, abdominal pain, diarrhea, or discomfort in the abdo-
men, were noticed. On visiting the referring pediatric clinic
two months after the nausea started, he was administered
Kampo Goreisan and Kampo Hangekobokuto as medica-
tions, but his symptoms did not improve. Results from gen-
eral blood tests (Table 1), urine tests, stool culture tests, and
abdominal radiographs revealed no obvious abnormalities.

He was referred to our hospital two months after his in-
itial visit to the pediatric referral clinic because his motion
sickness symptoms did not improve. Despite his nausea, he
had not lost any weight or his appetite. His height, body
weight, and body mass index were 153.0 cm, 31.0 kg, and
13.2, respectively. No obvious abnormalities were found in
his vital signs or during the physical examination. Our hos-
pital’s general blood tests, urine tests, stool culture tests, and
abdominal radiographs also did not show any obvious ab-
normalities. We performed abdominal US, abdominal CT,
and EGD; none of these tests found any anomalies. Through
invasive and non-invasive testing (stool H. pylori antigen
test), H. pylori infection was ruled out. He was finally iden-
tified as having CNVS using the Rome IV criteria (3).

Acotiamide was started at 100 mg three times a day
orally before meals; as a result, his symptoms disappeared
completely after a month, and treatment was discontinued

after a total of 3 months, with no relapse occurring.

Discussion

The present findings suggest that acotiamide may be ef-
fective for CNVS symptoms that develop after COVID-19.
Several reports are available on gastrointestinal COVID-19
symptoms in both adults and children, although it was im-
possible to definitively determine whether or not the virus
was responsible for the nausea in these cases (4). A list of
studies demonstrating the association between COVID-19
and gastrointestinal symptoms with functional gastroduode-
nal disorders is provided in Table 2. A fever and respiratory
symptoms are commonly present in patients with COVID-
19; however, digestive symptoms, including anorexia, nau-
sea, vomiting, and diarrhea, are also commonly reported.

The expression and distribution of angiotensin-converting
enzyme 2 (ACE2) receptors in humans is a potential route
of SARS-CoV-2 infection, as transmembrane ACE2 recep-
tors are mainly located in the lung, intestine, esophagus and
pancreas, heart, kidney, and liver (5). SARS-CoV-2 may en-
ter into cells directly through the ACE2 receptor, which af-
fects how the liver and digestive tract normally function (6).
Following the resolution of COVID-19’s acute respiratory
symptoms, gastrointestinal symptoms appear frequently; in-
deed, 6 months after recovery, 10-25% of patients report
persistent gastrointestinal symptoms (7). Although the patho-
physiology underlying the long-lasting post-COVID gastro-
intestinal symptoms is unknown, post-infection irritable
bowel syndrome offers a biologically tenable conceptual
model (7).

Approximately 2-5 days after a positive sputum polym-
erase chain reaction (PCR) result, 36-53% of COVID-19 pa-
tients’ fecal SARS-CoV-2 PCR showed a positive result (8).
This fact may help explain why the female patient started
feeling sick on day 5 after the onset of COVID-19. SARS-
CoV-2 PCR testing in feces could not be performed in the
present cases. In addition, functional gastroduodenal disor-
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Table 2. A List of Papers Showing Associations
between Coronavirus Disease 2019 and Gastroin-
testinal Symptoms with Functional Gastroduode-
nal Disorders.

Reference style

7 Review

8 Review

9 A case-controll study

10 Systematic review and meta-analysis
11 Systematic review and meta-analysis
17 Multicenter cohort study

18 Meta-analysis

19 Comment

20 Cross sectional study

21 Systematic review and meta-analysis
22 A case-control study

23 Review

24 Retrospective controlled study

25 Review

26 Prospective control multinational study
27 Prospective control study

28 Prospective control multinational study
29 Review

ders develop after some infections, and COVID-19 causes
post-COVID-19 functional gastrointestinal disorders (9). Ac-
cording to Benvari et al., SARS-CoV-2 RNA could be de-
tected through children’s gastrointestinal specimens for more
than 70 days after the loss of detectable RNA in the respira-
tory tract (10). Patients with gastrointestinal symptoms had a
higher percentage of fecal SARS-CoV-2 RNA than those
without such symptoms according to Zhang et al. (11). We
cannot rule out the possibility that the ongoing nausea in the
current cases was brought on by COVID-19, but this is mere
conjecture, since we were unable to measure SARS-CoV-2
RNA.

Acotiamide is an acetylcholinesterase inhibitor reported to
the of FD symptoms in
adults (2, 12). However, to our knowledge, data on the effi-
cacy or safety of acotiamide in children are not avail-
able (13). In the Rome IV criteria, FD is defined in cases
with one or more of four symptoms - postprandial fullness,
early satiation, epigastric pain, and epigastric burning - that
is unexplained after a routine clinical evaluation; however,
the Asian consensus on FD does not restrict FD symptoms
to the four specified in the Rome IV criteria (14). Although
CNVS is different from FD, it is included among functional
gastrointestinal disorders, so acotiamide might be as effec-
tive for CNVS as it is for FD.

To our knowledge, this is the first case report demonstrat-
ing that acotiamide may be effective for CNVS symptoms
after COVID-19. Direct evidence that nausea was caused by
COVID-19 could not be presented, but the rapid disappear-
ance of nausea after acotiamide administration is a compel-
ling piece of evidence. Andrews et al. (15) suggested that

be effective in treatment

the combination of a 5-HT; receptor antagonist and a
neurokinin receptor antagonist, which would inhibit the acti-
vation/sensitization of vagal afferents and nucleus of the
solitary tract/area postrema, might be effective for relieving
nausea and vomiting in patients with COVID-19. Kow et
al. (16) suggested that prochlorperazine might also be effec-
tive for relieving nausea and vomiting in patients with
COVID-19, based on the pathophysiology of nausea and
vomiting in patients with COVID-19. At present, the patho-
physiology of vomiting and nausea in COVID-19 is remains
poorly elucidated, so more studies on CNVS after COVID-
19 and its treatment are needed.
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