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Abstract 

Intestinal parasitic infections (IPIs) pose a significant public health threat, particularly in children from low- and middle-

income regions where sanitation and hygiene infrastructure are inadequate. These infections, caused by protozoa and 

helminths such as Ascaris lumbricoides, Giardia lamblia, and Entamoeba histolytica, can lead to a range of symptoms 

including diarrhea, malnutrition, and impaired growth. Moreover, parasitic infections frequently co-occur with bacterial 

and viral pathogens, leading to more severe clinical outcomes. This prospective study aimed to determine the burden of 

IPIs in children and evaluate the microbial interactions between parasites, bacteria, and gut microbiota. Stool samples 

from 450 children aged 2–12 years with gastrointestinal symptoms were collected and analyzed using microscopy, 

polymerase chain reaction (PCR), and 16S rRNA sequencing to detect parasites and co-infections with bacterial or viral 

pathogens. Overall, 53.3% of the children had IPIs, and 62.5% of these had bacterial co-infections, with Escherichia coli 

being the most prevalent pathogen. Co-infected children had longer illness durations and were more likely to require 

hospitalization. Gut microbiota analysis revealed reduced diversity and depletion of beneficial bacteria such as 

Lactobacillus and Bifidobacterium in children with parasitic infections. These findings underscore the complex 

interaction between intestinal parasites and microbial pathogens, necessitating integrated treatment strategies to mitigate 

the health burden on children. 
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Introduction 

Intestinal parasitic infections (IPIs) represent a major public health issue in children, especially in resource-constrained 

settings where inadequate sanitation, poor hygiene, and contaminated water sources facilitate the transmission of these 

infections. Helminths and protozoa, including Ascaris lumbricoides, Giardia lamblia, Entamoeba histolytica, and 

hookworms, are among the most common parasites affecting children. These parasites can lead to a variety of symptoms, 

ranging from mild gastrointestinal disturbances to severe malnutrition, anemia, and developmental delays. Childhood 

exposure to IPIs has been associated with chronic health issues that impact cognitive and physical development, 

contributing to long-term poverty cycles in affected communities. 

In addition to the direct pathogenic effects of parasites, IPIs often occur in combination with bacterial and viral infections, 

further complicating disease outcomes. This is partly due to the disruption of the intestinal barrier caused by parasites, 

which can enhance the invasion and colonization of enteric bacteria and viruses. The resulting co-infections can intensify 

symptoms such as diarrhea, dehydration, and weight loss, increasing the risk of mortality in children. The role of gut 

microbiota in mediating these interactions has gained increasing attention, with evidence suggesting that parasitic 

infections can induce dysbiosis—an imbalance in the gut microbial community—which may exacerbate co-infections or 

hinder the immune response. 

Despite the high burden of IPIs and their associated microbial interactions, few studies have comprehensively explored 

the role of gut microbiota in the context of co-infections in children. This study aimed to fill this knowledge gap by 

investigating the prevalence of IPIs in children, the microbial interactions between parasites and bacteria/viruses, and the 

clinical implications of these co-infections on child health. Through this research, we hope to contribute to more effective 

diagnostic and therapeutic strategies for managing IPIs in pediatric populations. 

 

Methods 

Study Design 

This prospective study was conducted in pediatric health centers in regions with a high incidence of IPIs. Children aged 

2–12 years who presented with gastrointestinal symptoms, such as diarrhea, abdominal pain, or vomiting, were enrolled 

in the study. After obtaining parental consent, clinical histories were obtained through structured interviews, and stool 
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samples were collected for laboratory analysis. Exclusion criteria included children with chronic gastrointestinal disorders 

or those on long-term antibiotic therapy. 

 

Sample Collection and Analysis 

Stool samples were examined using direct microscopy for the identification of parasitic ova, cysts, and trophozoites. 

Molecular diagnostic techniques, including polymerase chain reaction (PCR), were used to confirm the presence of 

specific parasites, such as Ascaris lumbricoides, Giardia lamblia, and Entamoeba histolytica. Bacterial and viral 

pathogens were detected through culture methods and PCR assays, respectively. Gut microbiota profiling was performed 

using 16S rRNA sequencing to assess microbial diversity and composition. 

 

Data Analysis 

Descriptive statistics were employed to summarize demographic characteristics, the prevalence of IPIs, and co-infections. 

Pearson’s chi-square test was used to evaluate associations between parasitic infections, co-infections, and clinical 

outcomes. Logistic regression analysis was used to identify risk factors for severe clinical outcomes. A p-value <0.05 was 

considered statistically significant. 

 

Results 

Out of 450 children, 53.3% were found to be infected with at least one intestinal parasite, with Ascaris lumbricoides being 

the most common (30%), followed by Giardia lamblia (20%) and Entamoeba histolytica (15%) (Table 1). In total, 62.5% 

of children with IPIs were co-infected with bacterial pathogens, the most prevalent being Escherichia coli (40%), followed 

by Shigella species (22%) (Table 2). Viral co-infections, mainly due to rotavirus, were detected in 12.5% of children. Co-

infections were associated with more severe clinical outcomes, including a longer duration of diarrhea (average of 7 days 

compared to 4 days in children with only parasitic infections), a higher rate of severe dehydration (35% vs. 18%), and an 

increased likelihood of hospitalization (45% vs. 25%) (Table 3). Furthermore, gut microbiota analysis revealed significant 

dysbiosis in children with IPIs, characterized by a reduction in beneficial bacteria such as Lactobacillus and 

Bifidobacterium, alongside an increase in opportunistic pathogens (Table 4). 

 

Table 1: Prevalence of Intestinal Parasites in Study Population (n=450) 

Parasite Prevalence (%) 

Ascaris lumbricoides 30% 

Giardia lamblia 20% 

Entamoeba histolytica 15% 

Hookworm 8% 

Others 5% 

 

Table 2: Prevalence of Bacterial Co-Infections in Children with IPIs (n=240) 

Pathogen Prevalence (%) 

Escherichia coli 40% 

Shigella spp. 22% 

Salmonella spp. 15% 

Campylobacter spp. 10% 

 

Table 3: Comparison of Clinical Outcomes Between Mono-Infection and Co-Infection 

Clinical Outcome Mono-Infection (%) Co-Infection (%) 

Hospitalization Rate 25% 45% 

Duration of Diarrhea (Days) 4 7 

Severe Dehydration 18% 35% 

 

Table 4: Gut Microbiota Changes in Children with IPIs (n=450) 

Microbial Group Non-Infected (%) Infected with IPIs (%) Co-Infection (%) 

Lactobacillus spp. 25% 15% 10% 

Bifidobacterium spp. 30% 18% 12% 

Opportunistic Pathogens 5% 15% 25% 

 

Discussion 

The results of this study provide a comprehensive analysis of the burden of intestinal parasitic infections (IPIs) in children 

and their associated co-infections with bacterial and viral pathogens. The high prevalence of IPIs (53.3%) among children 

underscores the continued need for effective public health interventions targeting sanitation and hygiene practices. The 
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predominance of Ascaris lumbricoides and Giardia lamblia among infected children is consistent with previous reports 

from similar resource-limited settings, where poor environmental hygiene and contaminated water sources perpetuate the 

transmission of these parasites. 

Co-infections with bacterial and viral pathogens, observed in over 60% of children with IPIs, were associated with more 

severe clinical outcomes, including prolonged diarrhea and increased hospitalization rates. These findings suggest that 

co-infections exacerbate the impact of parasitic infections, likely due to the breakdown of the intestinal mucosal barrier, 

which facilitates the translocation of bacterial pathogens. In particular, children with E. coli and Shigella co-infections 

had significantly worse clinical outcomes, indicating the need for more aggressive treatment strategies in co-infected 

patients. 

The gut microbiota analysis provided new insights into the microbial interactions in children with IPIs. A marked 

reduction in beneficial bacteria, including Lactobacillus and Bifidobacterium, was observed, along with an increase in 

opportunistic pathogens in children with co-infections. This dysbiosis likely contributes to the impaired immune response 

and increased susceptibility to secondary infections. These results emphasize the potential role of probiotics and 

microbiota-targeted therapies in the management of IPIs and associated co-infections. 

 

Conclusion 

Intestinal parasitic infections remain a significant public health concern in pediatric populations, particularly in regions 

with inadequate sanitation and poor living conditions. The findings of this study highlight the complex interactions 

between intestinal parasites, bacterial pathogens, and the gut microbiota, with co-infections leading to more severe clinical 

outcomes. The integration of microbiota-targeted therapies and improved sanitation interventions could potentially reduce 

the health burden of IPIs in children. Future research should focus on longitudinal studies to further elucidate the role of 

gut dysbiosis in the progression of IPIs and co-infections. 
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