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Research Advancements in Gastric Capacity Intervention
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[Abstract] The global prevalence of obesity among children and adolescents is rising rapidly, and the long-term
comorbidities of obesity pose serious threats to the population health and life expectancy. Interventions for childhood and
adolescent obesity mainly include lifestyle and psycho-behavioral approaches. Pharmacological treatment and metabolic
bariatric surgery are subject to strict clinical indications and, hence, have limited clinical application. In recent years, the
concept of intragastric volume occupancy has emerged as a promising approach to the clinical management of childhood
and adolescent obesity, for it has demonstrated notable weight-loss efficacy, broad applicability across different
populations, a favorable safety profile, and sustained long-term effectiveness. Herein, we systematically evaluated the
advantages and limitations of existing intervention strategies for childhood and adolescent obesity. We discussed the
mechanisms of action, clinical application progress, and evaluation of weight loss effects of intragastric volume occupancy
intervention methods. Further multicenter, large-sample studies are warranted to systematically elucidate the regulatory
mechanisms of intragastric occupancy technology on the gut microbiota of children and adolescents, and to establish an
evidence-based foundation for its translation into clinical practice for obesity intervention, accordingly.
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Fig 1 Schematic diagram of the intragastric capacity mechanism

A, Through intragastric occupancy, the intragastric capcity is reduced, which limits excessive food intake; gastric occupancy extends gastric emptying time and

prolongs the eating interval. B, Intragastric occupancy activates gastric baroreceptors and transmits signals to the solitary tract nucleus and paraventricular nucleus via the

vagus nerve, which in turn affects the activity of hypothalamic ingestion and satiety centers. C, Intragastric occupancy regulates the secretion of Ghrelin, glucagon-like

peptide-1 (GLP-1), and peptide YY (PYY). D, Intragastric occupancy affects the abundance of pro- and anti-obesity flora and is involved in the production of short-chain

fatty acids (SCFAs) metabolites.
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Table 1 Comparison of weight loss effects of different intragastric occupancy methods

Gastric - . Post- Post-
- Initial . Intervention . . . .
volume Target Operati thod Initial BMLI/ Initial BMI intervention intervention Adverse reaction
capacity population peration metho weight/kg 2 z-score . . erse reactions
(kg/m”) Time Weight/kg BMI z-score
method
Intragastric Obese Endoscopy 138.5+239 464 +5.6 4+03 6 months Compared to the Comparedto  Gastrointestinal
balloon™  teenagers insertion baseline, —7.1  the baseline,  reactions (nausea,
(—27,12.8) —0.2(—0.37, vomiting, and
—0.03) abdominal
discomfort);
1 case had
subconjunctival
hemorrhage (after
vomiting)
Intragastric Obese Endoscopy 59 +22 43+6 — 6 months 41+5 - No gastroesophageal
balloon®!  teenagers insertion reflux disease,
gastritis, hiatal
hernia or dyspepsia
Intragastric Overweight or Self-swallowing 99.70 £ 21.33 35.60 + 5.59 — 4 months  86.37 + 18.83 - Gastrointestinal
balloon®  obese oral reactions (nausea
teenagers administration and vomiting)
Gastric Overweight or Oral 56.6 (43.9-77.7) — 2.5(2.2-3.1) 3 months — Compared to Gastrointestinal
capacity ~ obese administration the baseline, reactions
food"”! children and —0.2(—0.3, (abdominal pain,
teenagers —0.1) loose stools,
fullness, and loss of
appetite)
Gastric Overweight or Oral — 283+45 33+1.0 6months — 3.0+0.9  No obvious
capacity ~ obese administration gastrointestinal
food"™” children and side effects
teenagers
Gastric Overweight or Oral 70.1+21.3 28.1+41 27+0.7 3 months - 249+0.76  Gastrointestinal
capacity  obese administration reactions
food™"! children and (abdominal pain,
teenagers abdominal
distension, and
diarrhea)
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