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Clinical efficacy of simethicone
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in the treatment of pediatric
aerophagia

Ping He*, Fangqi Hu® and Le Wang

Department of Pediatrics, Anging Municipal Hospital, Anqing, Anhui, China

Background: The causes of children aerophagia are complex, and the treatment
methods are diverse. Moreover, it is prone to recurrent attacks. Simethicone oil,
as a safe and new type of drug, can be used for treatment.To evaluate the clinical
efficacy of simethicone combined with bifidobacterium for the treatment of
pediatric aerophagia.

Methods: This study evaluated two treatment approaches for aerophagia. The
control group received monotherapy with Bifidobacterium, while the
treatment group received combination therapy with Bifidobacterium and
simethicone. Clinical efficacy, gastrointestinal symptom scores (GSRS), gastric
motility parameters, and adverse events were compared between the
two groups.

Results: Among the 80 children with aerophagia, 14 (17.5%) were preschool
children, 56 (70%) were school-aged children and 10 (12.5%) were adolescents
children. Seventy children (87.5%) had abdominal distension as their chief
complaint. The treatment group exhibited a significantly higher clinical efficacy
rate (92.5% vs. 75%, P<0.05) and lower post-treatment GSRS scores (P < 0.05).
Gastric emptying rates at 60 and 120 min were also significantly improved in
the treatment group (P<0.05), although no significant differences were
observed in the serum gastrin or plasma motilin levels (P>0.05).The rate of
adverse events was 7.5% in the treatment group and 15% in the control group,
with no statistically significant difference (P> 0.05).

Conclusion: The combination of simethicone and bifidobacterium enhances
gastric emptying, alleviates the clinical symptoms of pediatric aerophagia, and
demonstrates favorable safety and tolerability, thereby supporting its
clinical application.
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1 Introduction

Aerophagia, characterized by repetitive air swallowing leading to gastrointestinal
symptoms such as bloating, belching, excessive flatulence, and abdominal pain, affects
approximately 3.66% of children, with a higher prevalence in Asian populations (1). It
is classified as a functional gastrointestinal disorder under the Rome IV criteria (2), but
its etiology remains unclear. The current management strategies focus on symptomatic
relief, psychological interventions, and pharmacological approaches. Emerging
multidisciplinary strategies emphasize collaboration with pediatricians, family education,
and behavioral modifications (3). Bifidobacterium, a key probiotic, modulates immune
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and digestive functions and has demonstrated efficacy in the
treatment of functional dyspepsia (4). Simethicone, a non-
absorbable antifoaming agent, reduces the surface tension of gas
bubbles in the gastrointestinal tract, facilitating gas expulsion and
alleviating bloating. It is widely utilized in pediatric endoscopy
(5) and can be regarded as a type of drug similar to prokinetic
agents to enhance gastric emptying (6, 7). However, the chronic
and recurrent nature of aerophagia often limits the efficacy of
monotherapies. This study investigated the synergistic effects of
simethicone combined with bifidobacterium in pediatric
aerophagia with the aim of establishing a more -effective
therapeutic regimen.

2 Methods
2.1 Participants

Children meeting Rome IV criteria for aerophagia (2) were
eligibility.  Potential
screening based on predefined inclusion and exclusion criteria.
The follows: (1)
swallowing with significant gastrointestinal gas accumulation; (2)

screened  for participants underwent

inclusion criteria were as recurrent air
worsening daytime bloating with meals; (3) frequent belching/
flatulence. Symptoms must persist for >6 months, with active
criteria met in the preceding 3 months. The exclusion criteria
included organic  gastrointestinal or systemic  diseases.
Participants meeting all inclusion criteria and none of the
exclusion criteria were eligible for enrollment and subsequent
randomization into the study groups. This study was approved

by the Ethics Committee of our hospital.

2.2 Treatment protocols

Control Group: Oral bifidobacterium (105-420 mg/dose, twice
daily, this product is a live bacterial preparation composed of long-
type bifidobacteria, lactobacillus acidophilus, enterococcus faecalis,
and is appropriately combined to form a main component
bifidobacteria. Made in
Pharmaceutical Factory Co., Ltd) post-meals.Treatment Group:
(1-2 ml/dose,
daily. Made in Zhejiang Saimo Pharmaceutical Co., LTD).Both
groups received 1-week of treatment.For 3 days prior to the

being Shanghai Xinyi

Bifidobacterium + simethicone emulsion thrice

treatment, drugs that alter the acid-base balance in the stomach
or affect gastrointestinal motility should be avoided.

2.3 Monitoring indicators

2.3.1 Clinical efficacy assessment

Therapeutic outcomes were evaluated using a three-tier efficacy
classification: Markedly effective: Significant symptom resolution
further Effective:
improvement with no functional impairment to daily activities or

requiring  no intervention. Symptom
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studies. Ineffective: No symptom improvement or persistent need
for additional treatment.

2.3.2 GSRS scores
Gastrointestinal symptoms quantified using the

Gastrointestinal Symptom Rating Scale (GSRS) (8).

were

2.3.3 Gastric motility assessment

Gastric emptying rate: Measured by ultrasound after 1-week
treatment. Protocol: After 3-4h fasting, patients will consume
300 ml milk within 5 minutes. Antrum cross-sectional area will
be scanned at 60/120 min postprandially. Gastrointestinal
hormones: Serum gastrin and plasma motilin levels will be

assayed pre-treatment and post-treatment.

2.3.4 Adverse events monitoring
The
Gastrointestinal discomfort (abdominal pain, nausea, diarrhea,

following events were systematically recorded:

constipation, anorexia); rash; dizziness.

2.4 Statistical analysis

Data were analyzed using SPSS 20.0. Continuous variables
(mean £ SD) were compared using t-tests and categorical
variables (%) were compared using chi-square tests. Statistical

significance was set at P < 0.05.

3 Results
3.1 Baseline characteristics

Between February 2023 and February 2025, ninety-two
children with aerophagia were initially enrolled. After screening,
twelve were excluded for the following reasons: six failed to meet
inclusion criteria, five declined participation, and one withdrew
against medical advice. A total of eighty children were
randomized into two groups. Among the eighty children with
aerophagia, there were twenty-eight males and twelve females in
the control group, aged 1.5-13.2 years, with an average age of
745+ 1.12 years. The treatment group included twenty-five
males and fifteen females, aged 1.7-12.8 years, with an average
age of (6.98£0.92) years. Among the 80 children, 14 (17.5%)
were preschool children, 56 (70%) were school-aged children and
10 (12.5%) were adolescents children. Seventy children (87.5%)
had abdominal distension as their chief complaint, and the main
clinical symptoms were increased anal exhaust, belching and air
swallowing. Other gastrointestinal symptoms include retching,
anorexia, abdominal pain and constipation. Among them, eight
cases were combined with tic disorders. Children with aerophagia
showed obvious flatulence in the intestinal cavity on abdominal
film.  Gastroscopy,
electroencephalography and other examinations were performed

ultrasound and  abdominal  plain

in some children, and no abnormalities were found.
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3.2 Clinical efficacy

The total efficacy rate was 75% in the control group and 92.5%
in treatment group. Compared to the control group, the total
higher, and the
comparison between the two groups was statistically significant
(P<0.05) (Table 1).

effective rate of simethicone oil was

3.3 Symptom improvement

Compared with before treatment, the clinical symptoms of the
two groups were improved after treatment (P < 0.05). At the same
time, the GSRS score after simethicone treatment was lower, and
the difference between the two groups was statistically significant
(P<0.05) (Table 2).

3.4 Gastric motility

We found that the gastric emptying rate (60 min, 120 min) of
simethicone was higher than that of the control group (P < 0.05).
However, there was no significant difference in the serum gastrin
between the two

and plasma motilin levels

(P>0.05) (Table 3).

groups

3.5 Safety

The incidence of adverse reactions was 7.5% in the treatment
group and 15% in the control group. The total incidence of
adverse reactions in the treatment group was slightly higher than

TABLE 1 Analysis of total efficacy in two groups [n (%)].

Group Marked | Effective No Total
effect effect | efficacy (%)

Control 9 (22.5) 21 (52.5) | 10 (25.0) 30 (75.0)

(n=40)

Treatment 11 (27.5) 26 (65.0) 3(7.5) 37 (92.5)

(n=40)

X? value 4.50

P-value 0.034%

P <0.05 represents statistically significance.
?P < 0.05 vs. control group.

TABLE 2 Improvement of clinical symptoms before and after treatment
[GSRS score x + sl.

Group Pre- Post- t- P-value
treatment treatmen | value

Control (1= 40) 15.25 +5.74 425+1.92 9.98 <0.05

Treatment 14.25 +4.05 274+1.77 14.61 <0.001

(n=40)

t-value —0.64 1.78

P-value 0.16 0.035*

P <0.05 represents statistically significance.
?P < 0.05 vs. control group.
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TABLE 3 Evaluation of gastric motility function in two groups (x + s).

Group Gastric Gastric Serum Plasma

emptying emptying gastrin | motilin
rate rate (pg/ml) | (pg/ml)

(60 min) (120 min)

Control 54.76 + 3.94 79.65 + 4.40 902+14.6 | 401.8+50.5

(n=40)

Treatment 57.04+3.77 83.20+3.72 926+16.8 | 3957+48.4

(n=40)

t-value 2.83 276 3.84 462

P-value 0.021* 0.014* 0.18" 0.22°

P <0.05 represents statistically significance.
*P <0.05 vs. control group.
P> 0.05 vs. control group.

that in the control group, but the difference between the two
groups was not statistically significant (P > 0.05) (Table 4).

4 Discussion

In recent years, the incidence of aerophagia (excessive air
swallowing) among Chinese children has shown a progressive
upward trend, attributable to escalating academic pressure and
irregular dietary patterns (1). The symptomatology of this
condition imposes substantial psychological burdens on affected
children and their families while significantly impairing school-
related quality of life. Chronic manifestations may potentially
have detrimental effects on long-term developmental outcomes (9).

The current etiological understanding remains inconclusive,
although aerophagia is generally classified as a functional or
behavioral disorder that may occur in otherwise healthy children
or those with underlying medical conditions (3, 10). The clinical
presentation is heterogeneous with predominant symptoms
including abdominal distension, excessive flatulence, belching,
and abdominal pain secondary to excessive air ingestion. Physical

examination typically reveals tympanic and hyperactive
abdominal bowel sounds. In our case series, 70 (87.5%) chlidren
presented with abdominal distension. This symptom

demonstrates diurnal variation characterized by a “morning
mildness and evening exacerbation” pattern, correlating with
cumulative air swallowing and postprandial aggravation, even
some of the patients presented to the hospital merely with severe
abdominal distension as their symptom (11), ultimately resulting
in significantly diminished quality of life compared to healthy
peers (12). The rising adolescent incidence parallels societal
development trends and frequent comorbidities with tic
disorders, suggesting potential neuropsychiatric associations with
(TS) (13). Owur

the corroborate concurrent tic manifestations

conditions such as Tourette syndrome
observations
including ocular blinking, throat clearing, and cervical tics in
some children. Furthermore, Oswari et al. identified significant
correlations between familial stress and aerophagia (14) with
psychological trauma, emotional stressors, and atypical parenting
practices that potentially trigger or exacerbate symptoms.
Notably, aerophagia may occasionally present as a primary

manifestation of depressive disorders in pediatric populations (15).
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TABLE 4 Comparison of adverse reactions between two groups [n(%)].

10.3389/fped.2025.1607826

’ Gastromtestlnal discomfort Total incidence

Control (n=40) (7.50)
Treatment (n =40) (10.00)
X2 value

P-value

P <0.05 represents statistically significance.
“P>0.05 vs. control group.

The diagnosis of aerophagia is mainly based on symptom
manifestations, medical history collection, and the exclusion of
other organic diseases (2). The children with aerophagia selected
for this study also underwent relevant tests, such as abdominal
upright radiographs, gastroscopy, and gastrointestinal contrast
imaging. There are various treatment methods for aerophagia,
including psychological counseling, dietary adjustment and
medication (2, 16, 17). However, persistent recurrence and severe
complications,such as protracted nausea and abdominal
distension,remain clinical challenges despite intervention (18).
While bifidobacterium,an essential intestinal probiotic,has been
widely applied in the management of functional dyspepsia (19),

current evidence suggests negligible differential efficacy compared

with placebo in pain alleviation. Simethicone, a routine
antifoaming agent wused in pediatric endoscopy (20),
demonstrates antidistension properties and gastrointestinal

mucosal protection through bubble reduction, facilitation of
gastric emptying, and mitigation of postprandial fullness. Our
study revealed that simethicone monotherapy exhibited superior
efficacy compared with controls after 1 week, with significantly
greater symptomatic improvement in the treatment group.
Notably, with
bifidobacterium enhanced gastric emptying rates without altering

combination  therapy simethicone  and
gastrin or motilin levels compared with controls, indicating
prokinetic effects independent of hormonal modulation and
favorable safety profiles. Adverse event analysis indicated
of mild

combination and monotherapy groups, consistent with the

comparable rates adverse reactions between the
existing safety data for simethicone in dyspepsia management (21).

In conclusion, simethicone-bifidobacterium combination
therapy effectively enhanced gastric motility, alleviated clinical
symptoms, and demonstrated satisfactory safety and tolerability

in pediatric aerophagia, warranting a broader clinical application.

Data availability statement
The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Anqing
Municipal Hospital Ethics clerk Association. The studies were

Frontiers in Pediatrics

0 (0.0) 0 (0.0) 3 (7.50)

1 (2.50) 1 (2.50) 6 (15.0)
1.77
0.18%

accordance with the local
Written

participation in this study was provided by the participants’ legal

conducted in legislation and

institutional requirements. informed consent for

guardians/next of kin.

Author contributions

PH: Conceptualization, Data curation, Formal analysis,
Methodology, Writing - original draft, Writing - review &
editing. FH: Conceptualization, Supervision, Writing — review &
editing. LW: Conceptualization, Resources, Software, Writing -

review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Acknowledgments

The authors are grateful to all participants involved in the
present study for their enthusiasm and commitment.Special
thanks go to Dr. Yu Bixin from Bengbu Medical University. He
reviewed the research design, statistical methods, analysis, and
result interpretation.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

frontiersin.org


https://doi.org/10.3389/fped.2025.1607826
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

He et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Rajindrajith S, Gunawardane D, Kuruppu C, Dharmaratne SD, Gunawardena NK,
Devanarayana NM. Epidemiology of aerophagia in children and adolescents: a
systematic review and meta-analysis. PLoS One. (2022) 17:€0271494. doi: 10.1371/
journal.pone.0271494

2. Zeevenhooven ], Koppen IJ, Benninga MA. The new Rome IV criteria for
functional gastrointestinal disorders in infants and toddlers. Pediatr Gastroentero.
(2017) 20:1-13. doi: 10.5223/pghn.2017.20.1.1

3. Morabito G, Romeo C, Romano C. Functional aerophagia in children: a
frequent, atypical disorder. Case Rep Gastroenter. (2014) 8:123-8. doi: 10.1159/
000362441

4. Zhang Q, Li G, Zhao W, Wang X, He J, Zhou L, et al. Efficacy of bifidobacterium
animalis subsp. lactis BL-99 in the treatment of functional dyspepsia: a randomized
placebo-controlled clinical trial. Nat Commun. (2024) 15:227. doi: 10.1038/s41467-
023-44292-x

5. Cao R, Meng F, Li C, Chen H, Gao C, Li H, et al. Shortening oral simethicone-to-
colonoscopy interval increases bowel preparation quality. Med Sci Monitor. (2024) 30:
€943972. doi: 10.12659/MSM.943972

6. Petrisor DC, Etropolska Z, Elenski K, Dimitrova E, Santos J. Correction: efficacy
and safety of pea protein and xyloglucan versus simethicone in functional abdominal
bloating and distension. Digest Dis Sci. (2024) 69:1897-9. doi: 10.1007/s10620-024-
08378-w

7. Holtmann G, Gschossmann ], Mayr P, Talley NJ. A randomized placebo-
controlled trial of simethicone and cisapride for the treatment of patients with
functional dyspepsia. Aliment Pharm Ther. (2002) 16:1641-8. doi: 10.1046/j.1365-
2036.2002.01322.x

8. Hutchings HA, Cheung WY, Russell IT, Durai D, Alrubaiy L, Williams JG.
Psychometric development of the gastrointestinal symptom rating questionnaire
(GSRQ) demonstrated good validity. J Clin Epidemiol. (2015) 68:1176-83. doi: 10.
1016/j.jclinepi.2015.03.019

9. Sagawa T, Okamura S, Kakizaki S, Zhang Y, Morita K, Mori M. Functional
gastrointestinal disorders in adolescents and quality of school life. J Gastroen
Hepatol. (2013) 28:285-90. doi: 10.1111/j.1440-1746.2012.07257.x

10. Shepherd K, Hillman D, Eastwood P. Symptoms of aerophagia are common in
patients on continuous positive airway pressure therapy and are related to the presence
of nighttime gastroesophageal reflux. J Clin Sleep Med. (2013) 9:13-7. doi: 10.5664/
jcsm.2328

Frontiers in Pediatrics

05

10.3389/fped.2025.1607826

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

11. Inanc I, Basaran UN. Functional aerophagia in a pediatric patient with abdominal
distension. Balk Med J. (2019) 36:361-2. doi: 10.4274/balkanmed;.galenos.2019.2019.6.66

12. Lewis ML, Palsson OS, Whitehead WE, van Tilburg M. Prevalence of functional
gastrointestinal disorders in children and adolescents. ] Pediatr-US. (2016)
177:39-43.€3. doi: 10.1016/j.jpeds.2016.04.008

13. Zheng YC, Pan ], Zhang ZH, Liu ZF, Hao LH, Qian R. A single-center
retrospective analysis of 46 children with aerophagia. Zhongguo Dang Dai Er Ke Za
Zhi. (2020) 22:975-9. doi: 10.7499/j.issn.1008-8830.2003006

14. Oswari H, Alatas FS, Hegar B, Cheng W, Pramadyani A, Benninga MA, et al.
Aerophagia study in Indonesia: prevalence and association with family-related
stress. J Clin Gastroenterol. (2021) 55:772-7. doi: 10.1097/MCG.0000000000001434

15. Appleby BS, Rosenberg PB. Aerophagia as the initial presenting symptom of a
depressed patient. Prim Care Companion ] Clin Psychiatry. (2006) 8:245-6. doi: 10.
4088/pcc.v08n0410b

16. Hwang JB, Kim JS, Ahn BH, Jung CH, Lee YH, Kam S. Clonazepam treatment of
pathologic childhood aerophagia with psychological stresses. ] Korean Med Sci. (2007)
22:205-8. doi: 10.3346/jkms.2007.22.2.205

17. Seragni G, Chiappedi M, Bettinardi B, Zibordi F, Colombo T, Reina C, et al.
Habit reversal training in children and adolescents with chronic tic disorders: an
Italian randomized, single-blind pilot study. Minerva Pediatr. (2018) 70:5-11.
doi: 10.23736/S0026-4946.16.04344-9

18. Nishida T, Higaki Y, Watabe K. Persistent nausea and gastrointestinal distention:
a case report of aerophagia. Cureus ] Med Science. (2023) 15:¢50070. doi: 10.7759/
cureus.50070

19. Wallace C, Gordon M, Sinopoulou V, Akobeng AK. Probiotics for management
of functional abdominal pain disorders in children. Cochrane DB Syst Rev. (2023) 2:
CD012849. doi: 10.1002/14651858.CD012849.pub2

20. Rishi M, Kaur J, Ulanja M, Manasewitsch N, Svendsen M, Abdalla A, et al.
Randomized, double-blinded, placebo-controlled trial evaluating simethicone
pretreatment with bowel preparation during colonoscopy. World ] Gastro Endos.
(2019) 11:413-23. doi: 10.4253/wjge.v11.i6.413

21. Coffin B, Bortolloti C, Bourgeois O, Denicourt L. Efficacy of a simethicone,
activated charcoal and magnesium oxide combination [carbosymag(R)] in
functional dyspepsia: results of a general practice-based randomized trial. Clin Res
Hepatol Gas. (2011) 35:494-9. doi: 10.1016/j.clinre.2011.02.009

frontiersin.org


https://doi.org/10.1371/journal.pone.0271494
https://doi.org/10.1371/journal.pone.0271494
https://doi.org/10.5223/pghn.2017.20.1.1
https://doi.org/10.1159/000362441
https://doi.org/10.1159/000362441
https://doi.org/10.1038/s41467-023-44292-x
https://doi.org/10.1038/s41467-023-44292-x
https://doi.org/10.12659/MSM.943972
https://doi.org/10.1007/s10620-024-08378-w
https://doi.org/10.1007/s10620-024-08378-w
https://doi.org/10.1046/j.1365-2036.2002.01322.x
https://doi.org/10.1046/j.1365-2036.2002.01322.x
https://doi.org/10.1016/j.jclinepi.2015.03.019
https://doi.org/10.1016/j.jclinepi.2015.03.019
https://doi.org/10.1111/j.1440-1746.2012.07257.x
https://doi.org/10.5664/jcsm.2328
https://doi.org/10.5664/jcsm.2328
https://doi.org/10.4274/balkanmedj.galenos.2019.2019.6.66
https://doi.org/10.1016/j.jpeds.2016.04.008
https://doi.org/10.7499/j.issn.1008-8830.2003006
https://doi.org/10.1097/MCG.0000000000001434
https://doi.org/10.4088/pcc.v08n0410b
https://doi.org/10.4088/pcc.v08n0410b
https://doi.org/10.3346/jkms.2007.22.2.205
https://doi.org/10.23736/S0026-4946.16.04344-9
https://doi.org/10.7759/cureus.50070
https://doi.org/10.7759/cureus.50070
https://doi.org/10.1002/14651858.CD012849.pub2
https://doi.org/10.4253/wjge.v11.i6.413
https://doi.org/10.1016/j.clinre.2011.02.009
https://doi.org/10.3389/fped.2025.1607826
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Clinical efficacy of simethicone combined with bifidobacterium in the treatment of pediatric aerophagia
	Introduction
	Methods
	Participants
	Treatment protocols
	Monitoring indicators
	Clinical efficacy assessment
	GSRS scores
	Gastric motility assessment
	Adverse events monitoring

	Statistical analysis

	Results
	Baseline characteristics
	Clinical efficacy
	Symptom improvement
	Gastric motility
	Safety

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


