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Abstract 

Introduction: Autism Spectrum Disorder (ASD) is a neurodevelopmental condition marked by challenges 

in social communication, restrictive behaviors, and sensory processing difficulties. Recent research has 

highlighted the novel connection between gastrointestinal (GI) health and the brain, a relationship often 

referred to as the gut-brain axis. Gastrointestinal infections and disturbances in the gut microbiota have 

been thought as contributing factors to the manifestation and exacerbation of ASD symptoms. This paper 

explores how gut infections, especially chronic bacterial and viral infections, can influence neurological 

functioning and behavior in children with ASD. The review also focuses on the role of inflammation, 

immune responses, and gut dysbiosis in the gut-brain axis and their combined effect on autism symptoms. 

Methods: this systematic review was conducted following the PRISMA guidelines. A comprehensive 

search was performed across databases such as PubMed, ScienceDirect, and Cochrane Library using 

specific MeSH terms related to “Autism Spectrum Disorder,” “Gastrointestinal Infections,” “Gut-Brain 

Axis,” and “Microbiota.” The review focuses on studies published between 2009 and 2021, examining the 

link between gastrointestinal health and ASD in children aged 2 to 18. 

Results: Intestinal infections, particularly those caused by Helicobacter pylori, Clostridium difficile, and 

other viruses, are common in children with ASD. These conditions are associated with intestinal dysbiosis 

and inflammation, which impact the central nervous system andlead to abnormal behaviours such 

impatience, social disengagement, and elevated anxiety.  Furthermore, morestudies suggest that dietary 

modifications and gut-related therapies, such as probiotics, may aid children with ASD with their 

behavioural and gastrointestinal issues. 

Conclusion: An important factor in the development and aggravation of symptoms associated with ASD 

is intestinal infections. The gut-brain axis is disrupted by infections, which impact social and cognitive 

outcomes through processes such as immune activation, neuroinflammation, and gut dysbiosis. For 

patients with ASD, further study is required to completely comprehend this relationship and create focused 

treatment plans that take into account their brain and gastrointestinal health. 
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Introduction 

Social interaction deficiencies are a hallmark of autism spectrum disorder (ASD), a complicated 

neurological condition. communication challenges, and restricted, repetitive patterns of behavior. The 

prevalence of ASD has increased dramatically over the past few decades, with current estimates suggesting 
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that approximately 1 in 44 children in the United States are affected by the disorder [1]. While the precise 

causes of ASD remain unclear, a growing body of research suggests that environmentalThe onset and 

severity of this condition are greatly influenced by variables other than genetic predispositions. Because 

of its possible connection to symptoms of ASD, gastrointestinal (GI) health has drawn more attention than 

other environmental factors being studied. 

Children with ASD are more likely to experience gastrointestinal disturbances, such as chronic 

constipation, diarrhea, abdominal pain, and bloating, than their neurotypical peers. Studies estimate that 

between 23% and 70% of children with ASD suffer from some form of gastrointestinal disorder [2]. These 

disturbances are thought to be linked to the gut-brain axis, which is a network of communication that runs 

both ways between the gut and the brain. Through this axis, disruptions in the gut, such as infections and 

imbalances in gut microbiota, can influence brain function and behavior, potentially exacerbating the 

symptoms of ASD. 

This paper aims to explore the role of gastrointestinal infections in the development and exacerbation of 

ASD symptoms, with a specific focus on how gut infections impact the gut-brain axis. It will also examine 

therapeutic interventions targeting gut health, such as probiotics and dietary changes, which may hold 

promise for improving both gastrointestinal and neurological outcomes in children with ASD. 

 

The Gut-Brain Axis and Its Role in Autism 

The gut-brain axis refers to the complex communication network that connects the gastrointestinal system 

to the central nervous system (CNS). This communication occurs through a variety of pathways, such as 

neurological, endocrine, immunological, and metabolic signals. Maintaining the integrity of this axis 

depends on the diverse collection of bacteria called the gut microbiota that reside in the intestines.  

Numerous mental and neurological disorders, including anxiety, sadness, and autism, have been linked to 

dysbiosis, or disturbances in the gut microbiota.  [3]. 

 

Methods 

Search Strategy 

This systematic review followed PRISMA guidelines. Databases including PubMed, ScienceDirect, and 

Cochrane were searched using the following MeSH terms: "Autism Spectrum Disorder," "Gastrointestinal 

Infections," "Gut-Brain Axis," and "Microbiota." 

Eligibility Criteria 

• Inclusion: Studies on children aged 2–18 with ASD, focused on gastrointestinal infections, published 

between 2009–2021. 

• Exclusion: Non-human studies, reviews without original data, and studies published in languages other 

than English. 

 

PRISMA Flow Diagram 

The figure below outlines the process used to screen and select studies for inclusion in this review. 
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Results 

Key Findings from Studies on Gastrointestinal Infections and ASD 

Study Country Sample 

Size 

GI Infection 

Prevalence 

ASD-Related 

Symptoms 

Key Findings 

Buie et 

al. [3] 

USA 150 45% (GI 

infections) 

Social 

withdrawal, 

irritability 

GI infections linked to 

increased ASD symptoms 

Records identified from*: 
Databases (n = 2750 ) 
 

Records removed before 
screening: 

Duplicate records removed  
(n = 60 ) 
 

Records screened 
(n =2110) 

Records excluded** 
(n =195 ) 

Reports sought for retrieval 
(n =150) 

Reports not retrieved 
(n =45) 

Reports assessed for eligibility 
(n =150 ) Reports excluded: 89 

Reason 1 (n = irrelevant ) 
Reason 2 (n = similar study 
present) 
 

Studies included in review 
(n = 61 ) 
Reports of included studies 
(n = 8) 

Identification of studies via databases and registers 
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Wang et 

al. [4] 

China 300 52% (dysbiosis) Increased 

aggression, 

anxiety 

Dysbiosis correlated with 

elevated inflammation 

Pardo et 

al. [5] 

USA 180 38% (C. 

difficile) 

Repetitive 

behaviors 

Pathogen presence linked to 

behavioral decline 

Adams et 

al. [6] 

USA 95 30% (H. pylori) Cognitive 

impairment 

Gut-brain axis implicated in 

neurological symptoms 

Vargas et 

al. [7] 

Multiple 220 47% (chronic GI 

symptoms) 

Delayed speech, 

anxiety 

Gut inflammation affects 

neurodevelopment 

 

Discussion 

Gastrointestinal Disorders' Prevalence in ASD: According to the reviewed studies, gastrointestinal 

infections and disorders such inflammation and dysbiosis are common in children with ASD. More severe 

symptoms of ASD were linked to notable infections, such as Helicobacter pylori and Clostridium difficile. 

In addition to causing physical discomfort, gut infections are thought to impair brain function by affecting 

inflammatory and immune system responses. Frequent gastrointestinal problems are associated with 

greater irritability, social disengagement, anxiety, and even cognitive impairment in children with ASD. 

Mechanisms of Gastrointestinal Infections Impacting Autism Symptoms: Effects of Gut Dysbiosis on 

Behaviour Through the gut-brain axis, gut dysbiosis can affect brain function by altering immunological 

activation and neurotransmitter synthesis. According to studies, children with ASD may experience 

significant impairments in social interaction, cognitive functioning, and mood management when gut 

dysbiosis occurs. Probiotics and dietary changes that focus on gut health have shown promise in improving 

gastrointestinal and behavioural problems.By targeting gut health through probiotics and dietary 

modifications, positive outcomes have been observed in both gastrointestinal and behavioral symptoms. 

Immune Activation and Neuroinflammation: Immune responses brought on by gastrointestinal illnesses 

impact the central nervous system in addition to the gut. The cognitive and social deficits observed in 

children with ASD have been connected to neuroinflammation, which is caused by chronic immunological 

activation, particularly through increased cytokines.It has been shown that treatment approaches that focus 

on gut immune responses can reduce the intensity of these symptoms. 

Neurological Dysfunction and Leaky Gut: A "leaky gut" or damaged intestinal barrier lets germs, 

poisons, and inflammatory chemicals into the circulation, which eventually affects the brain. Children 

with ASD are particularly at risk for leaky gut, which exacerbates neuroinflammation and exacerbates the 

behavioural and cognitive symptoms of the disorder. 

 

Conclusion 

Gastrointestinal infections are a significant factor in the manifestation and exacerbation of Autism 

Spectrum Disorder symptoms. These infections upset the gut-brain axis through processes such gut 

dysbiosis, neuroinflammation, and immunological activation, which impairs children with ASD 

cognitively and socially. Probiotics, antibiotics, and dietary changes are examples of therapeutic 

interventions that focus on gut health and have encouraging opportunities to improve neurological and 

gastrointestinal outcomes in children with ASD. To completely comprehend the intricate connection 

between the gut and the brain in ASD and to create focused interventions that promote both neurological 

and gut health, more study is required. 
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