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ABSTRACT

	Introduction: Pediatric enterobiasis is a common parasitic infection caused by Enterobius vermicularis, primarily affecting school-aged children. It is characterized by intense anal itching and can significantly impact well-being and academic performance. Effective diagnosis and treatment are essential to prevent transmission and minimize reinfections. Objective: To analyze the most effective diagnostic methods and therapeutic approaches for treating enterobiasis in children, focusing on minimizing infection recurrence. Methodology: This was a bibliographic, exploratory-descriptive study with a qualitative approach. Data collection occurred between 2020 and 2024, using sources such as SciELO, PubMed, and BVS. The descriptors used were "Enterobiasis," "Diagnosis," "Treatment," "Prevention," and "Children," in Portuguese and English, with the help of the Boolean operator "AND". Results and Discussion: The diagnosis of enterobiasis is widely performed using the adhesive tape test, considered the gold standard for its practicality and effectiveness, with sensitivity reaching 90% after three consecutive collections. Treatment is primarily conducted with mebendazole or albendazole, administered in a single dose and repeated after two weeks to ensure parasite eradication. However, the high reinfection rate remains a challenge, requiring the implementation of prophylactic measures such as strict hygiene, frequent hand washing, and care of the home and school environment. Conclusion: Effective control of enterobiasis requires accurate diagnosis, appropriate treatment, and the adoption of integrated preventive strategies, including health education, personal hygiene practices, and environmental measures. Additionally, treating all family members is essential to reduce reinfection rates and ensure better child health outcomes.
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1. INTRODUCTION 

Enterobiasis, caused by the nematode Enterobius vermicularis, is one of the most common parasitic infections in children, particularly in regions with poor sanitation conditions. Transmitted via the fecal-oral cycle, infection occurs when viable eggs adhere to hands or objects and are ingested, primarily affecting children in shared environments such as schools and daycare centers. The main symptoms include intense perianal itching, which often leads to sleep disturbances, irritability, and, in some cases, more severe complications such as appendicitis due to worm migration to the appendix (Murillo-Zavala et al., 2020; Hooshyar, Jannati Dastgerdi & Kazemi, 2021). Studies have highlighted Enterobius vermicularis as a neglected cause of acute appendicitis, emphasizing the importance of routine pathological examination of appendectomy specimens to detect parasitic infestations and avoid unnecessary surgical procedures (Alghamdi et al., 2024; Hasan et al., 2020​​).
The diagnosis of enterobiasis is typically performed using the adhesive tape test, considered the gold standard. This method involves applying a transparent adhesive tape to the perianal region to collect eggs, which are then analyzed microscopically. Diagnostic efficacy increases with repeated testing on consecutive days, achieving a sensitivity of up to 90% with three collections (Gunaratna et al., 2020; Sanduni de Kostha et al., 2022). However, this technique has limitations, such as the need for technical skill to avoid false negatives and the difficulty of application in large populations (Gunaratna et al., 2020).
The treatment of enterobiasis typically involves antiparasitic medications such as mebendazole and albendazole. Both are administered in a single dose and repeated after two weeks to prevent self-infection and ensure complete eradication of the parasites. Studies show that mebendazole is highly effective, but the reinfection rate remains high in environments with insufficient hygiene (Muranaka et al., 2023; Gotor-Gil et al., 2022). Thus, treatment efficacy can be enhanced through prophylactic measures, such as hygiene education and surface disinfection (Huang et al., 2023; Romero-Ramírez, 2022).
Reinfection is a significant concern, as E. vermicularis eggs can survive on surfaces for days, promoting self-infection and transmission among family members and school communities. Factors such as crowding and poor hygiene practices exacerbate this situation, highlighting the importance of public health interventions focused on hygiene education and improved living conditions (Chitnis et al., 2020; Romero-Ramírez, 2022). Periodic deworming campaigns can also be an important tool to reduce the infection burden in high-risk settings (La et al., 2022).
This study aims to analyze the most effective diagnostic methods and therapeutic approaches for treating enterobiasis in children, focusing on minimizing infection recurrence. To this end, it seeks to evaluate the accuracy of existing diagnostic methods, such as the adhesive tape test, compare the efficacy and safety of available treatments, and identify the main risk factors associated with reinfection. The goal is to propose preventive strategies that can significantly reduce recurrence rates and improve child health outcomes.



2. METHODOLOGY

This study is characterized as a bibliographic, exploratory-descriptive research with a qualitative approach, developed based on previously published material on diagnostic methods and treatments for enterobiasis in children. According to Gil (2022), bibliographic research is based on prepared materials, such as books and scientific articles, enabling a theoretical survey for an in-depth understanding of the subject. The exploratory nature aims to identify the main diagnostic and therapeutic methods, analyzing their effectiveness and limitations, as well as highlighting strategies to minimize infection recurrence (GIL, 2022). As Gonçalves (2003) states, descriptive research aims to record, analyze, and interpret data, establishing correlations between observed characteristics. The qualitative approach adopted allows for a detailed and comprehensive analysis, addressing the efficacy of methods and antiparasitic treatments in clinical practice (MINAYO, 1994).
Data collection included a bibliographic search in recognized databases, such as the Latin American and Caribbean Health Sciences Literature (LILACS), Scientific Electronic Library Online (SciELO), and PubMed, considering publications from the last 10 years (2013–2023). Full and relevant articles available in Portuguese, English, and Spanish were selected to meet the research scope. Articles not aligned with the topic, duplicates, incomplete materials, or opinion pieces were excluded. Searches on LILACS and BDENF databases were conducted via the Virtual Health Library (VHL). Health Sciences Descriptors (DeCS) were used, with the application of Boolean operators “AND” and “OR” to refine the results and maximize the relevance of the publications found.
Based on the keywords “Enterobiasis,” “Therapeutics,” and “Antiparasitics,” an initial screening was performed based on titles and abstracts, followed by a detailed reading of articles that met the inclusion criteria. Duplicates were eliminated at all stages. Data analysis was guided by three discussion axes: (1) diagnostic methods for enterobiasis, such as the adhesive tape test, (2) comparisons between pharmacological treatments, such as mebendazole and albendazole, and (3) factors contributing to reinfection and preventive strategies to mitigate it.
The structured methodology resulted in a solid foundation for the investigation, ensuring the validity and depth of the presented results. The review of studies allowed the identification of best practices and challenges associated with the diagnosis and treatment of enterobiasis, highlighting the importance of educational and sanitary strategies for effective infection control and reduction of reinfection rates in pediatric populations.

3. RESULTS AND DISCUSSION


3.1 Current diagnostic techniques for pediatric enterobiasis

The diagnosis of enterobiasis is widely performed using the adhesive tape test (also known as the Graham test), considered the standard technique due to its practicality and effectiveness. In this method, adhesive tape is applied to the perianal region and then transferred to a slide for observation of Enterobius vermicularis eggs (LEE et al., 2023). This test is most effective when conducted in the morning before the area is washed, as female parasites deposit eggs overnight. Studies suggest that the sensitivity of the test increases when samples are collected on three consecutive days, achieving a success rate of approximately 90% (GUNARATNA et al., 2020). Despite its effectiveness, the adhesive tape test has limitations and may require multiple collections to increase the likelihood of detecting eggs (MURILLO-ZAVALA et al., 2020).
In addition to the adhesive tape test, other diagnostic approaches include the use of perianal swabs and microscopic stool analysis. However, stool examinations have a low detection rate of only 5–15%, as eggs and worms are rarely found in such samples (SANDUNI DE KOSTHA et al., 2022). For greater diagnostic accuracy, it is recommended to collect perianal samples on three consecutive days, which enhances detection sensitivity (GUNARATNA et al., 2020). In specific cases, such as suspected chronic infections or inconclusive diagnoses, complementary methods like histological examinations can be performed (HOOSHYAR; JANNATI DASTGERDI; KAZEMI, 2021).
More advanced techniques, such as polymerase chain reaction (PCR), have also been explored for diagnosing enterobiasis, particularly in situations where conventional methods yield contradictory results. PCR offers a more sensitive and specific detection of E. vermicularis, especially in fecal samples, and is considered a robust alternative, albeit at a higher cost (LEE et al., 2023). This technique is particularly useful in epidemiological studies and for confirming infections when visual analysis of eggs is inconclusive (GUNARATNA et al., 2020).
Perianal sample collection with adhesive tape remains a widely recommended method due to its ease of use and high detection rate. The effectiveness of this procedure can be enhanced by repeated collection and analysis of samples obtained from under children’s nails, where eggs frequently lodge due to perianal itching and scratching (MURANAKA et al., 2023). In high-risk situations, such as schools, repeating the test during school health exams is a relevant practice for early identification and treatment of infections (HUANG et al., 2023).
The development of molecular methods and the application of PCR techniques represent a significant advancement for detecting Enterobius vermicularis, though these still face cost and accessibility challenges (SANDUNI DE KOSTHA et al., 2022). The adhesive tape test, despite its limitations, remains the method of choice in many regions due to its simplicity and low cost (MURILLO-ZAVALA et al., 2020). Combining methods, including the use of PCR techniques to confirm doubtful cases, can offer a more robust strategy for diagnosing and controlling enterobiasis in children.


3.2 Recommended treatments for enterobiasis in children

The treatment of enterobiasis in children is typically carried out with antiparasitic medications such as mebendazole and albendazole, which have demonstrated significant efficacy in eliminating the infection. Mebendazole is administered in a 100 mg dose, followed by a second dose after two weeks to ensure complete eradication of the parasite and prevent reinfection (LEE et al., 2023). Albendazole, commonly used in a single 400 mg dose, also requires a second administration after two weeks to achieve similar results (MURANAKA et al., 2023). Both treatments are safe and widely accepted in clinical practice, standing out for their ability to interfere with the parasite's microtubule function, resulting in its malnutrition and death.
In addition to mebendazole and albendazole, pyrantel pamoate is another effective treatment option. This medication works by causing neuromuscular blockade, leading to the paralysis of the worms and facilitating their elimination from the body (LEE et al., 2023). The recommended dose for children is 11 mg/kg, also repeated after two weeks to ensure complete eradication of the infection. In specific cases, piperazine can be used as an alternative, inducing flaccid paralysis in adult worms and aiding in parasite removal (MURILLO-ZAVALA et al., 2020).
Antiparasitic treatment should be complemented by prophylactic measures, such as administering the medication to all family members, even those who do not exhibit symptoms. This approach aims to prevent reinfection and control the spread of the parasite, which can occur through contact with contaminated surfaces (HOOSHYAR; JANNATI DASTGERDI; KAZEMI, 2021). Repeating the treatment after two weeks is crucial to eliminate newly hatched eggs that may have survived the initial dose, thus ensuring the therapy's full effectiveness (ROMERO-RAMÍREZ, 2022).
Proper management of enterobiasis also involves guidance on personal hygiene and environmental care, as these factors play a fundamental role in preventing new infections. Recommendations include frequent handwashing, keeping nails short and clean, and regularly changing bedding and underwear. These practices, combined with medication, can reduce the reinfection rate (LEE et al., 2023).
In cases of treatment resistance or recurrent infections, ivermectin can be considered as a therapeutic alternative. However, its use is less common and generally reserved for situations where standard treatments have failed. Regardless of the chosen medication, clinical follow-up is essential to monitor treatment efficacy and ensure that all preventive measures are adhered to (SANDUNI DE KOSTHA et al., 2022).

The management of enterobiasis in children requires a comprehensive approach that includes not only treating the infected child but also all family members. This is due to the high transmissibility of the infection, facilitated by contact with eggs that can remain on surfaces such as bedding, furniture, and toys (LEE et al., 2023). Treatment with antiparasitic medications, such as mebendazole or albendazole, is effective in eliminating the parasites. Administration should be in a single dose, followed by a second dose after two weeks to ensure complete eradication and prevent reinfections (MURILLO-ZAVALA et al., 2020).
Management guidelines emphasize the importance of maintaining rigorous personal and environmental hygiene. This includes frequent handwashing, keeping nails short and clean, regularly changing bedding, and avoiding scratching the perianal region, as this can facilitate the spread of eggs and increase the risk of reinfection (HOOSHYAR; JANNATI DASTGERDI; KAZEMI, 2021). Proper hygiene measures are essential to interrupt the transmission cycle and protect the health of all household members (LEE et al., 2023).
Repeating the treatment after 14 days is recommended because antiparasitic medications, such as mebendazole and albendazole, eliminate adult worms but may not affect all eggs. The second treatment cycle ensures that newly hatched parasites are also eradicated (ROMERO-RAMÍREZ, 2022). Prophylaxis should be accompanied by continuous education on good hygiene practices, both at home and in school and community settings, to reduce reinfection rates (LEE et al., 2023).
In addition to administering medications, effective management of enterobiasis includes periodic examinations of children, particularly in daycare centers and schools, and guiding parents and caregivers on the importance of early symptom identification and seeking treatment (SANDUNI DE KOSTHA et al., 2022). Implementing regular screenings helps in the early detection of cases, enabling a quicker response and preventing outbreaks in high-density environments (MURANAKA et al., 2023).
To ensure treatment success and prevent reinfections, it is vital that the entire household participates in the infection management process. Alongside pharmacological treatment, rigorous environmental cleaning should be maintained, including washing bedding and toys in hot water. Hygiene care and consistent application of preventive measures are fundamental to interrupting parasite propagation and protecting everyone's health (HOOSHYAR; JANNATI DASTGERDI; KAZEMI, 2021).

3.3 Prevention strategies for enterobiasis in children

Preventing enterobiasis in children requires a multidimensional approach that includes personal hygiene education and strict environmental control. Key practices include frequent handwashing with soap and water, especially after using the bathroom and before meals, and avoiding behaviors such as nail-biting or finger-sucking (LEE et al., 2023). Keeping nails short and clean, regularly changing bedding and pajamas, and washing clothes and linens in hot water are essential practices to prevent reinfection and the spread of parasite eggs (ROMERO-RAMÍREZ, 2022).
Promoting health education programs is crucial to increasing awareness among parents and caregivers about preventive practices, such as avoiding the sharing of sleeping spaces between infected and non-infected individuals. Encouraging personal hygiene in schools and daycare centers is vital to reducing the transmission of enterobiasis, ensuring that children learn and practice proper handwashing and other hygiene measures (HOOSHYAR; JANNATI DASTGERDI; KAZEMI, 2021). Supervising children’s hygiene habits, particularly in institutional settings, should be prioritized to prevent outbreaks (MURILLO-ZAVALA et al., 2020).
Prevention strategies should also include improvements in basic sanitation and access to clean drinking water. Measures such as maintaining the cleanliness of home and school environments and disinfecting surfaces can help reduce the survival of Enterobius vermicularis eggs, which can remain viable for up to three weeks (SANDUNI DE KOSTHA et al., 2022). Regular deworming programs for children in high-risk communities, combined with periodic screening, are effective tools to reduce the prevalence of infection (LEE et al., 2023).
In addition to hygiene practices, improving socioeconomic conditions is important to ensure families can adopt preventive habits and access resources for cleaning and treatment. Collaboration between governments, schools, and healthcare professionals to implement education campaigns on the importance of hygiene and regular treatment of positive cases is a key strategy for containing the spread of the parasite (ROMERO-RAMÍREZ, 2022). The use of gloves during sleep for children and thorough cleaning of floors and surfaces with appropriate disinfectants are also recommended to prevent the dispersal of eggs (MURANAKA et al., 2023).
Effective prevention of enterobiasis should be based on an integrated approach that combines hygiene education, improved sanitation conditions, and the implementation of environmental control measures. Conducting community health programs and fostering active participation from families and educational institutions are fundamental to creating a safe environment and reducing infection rates. These collaborative practices help promote awareness of the importance of hygiene and the prevention of enterobiasis, particularly in high-risk areas (HOOSHYAR; JANNATI DASTGERDI; KAZEMI, 2021).


4. CONCLUSION

Enterobiasis, a common parasitic infection in children, requires an integrated approach for effective control. Early diagnosis through the adhesive tape test, combined with effective treatments such as mebendazole, albendazole, or pyrantel pamoate, is essential. Preventive strategies, including hygiene education, environmental cleaning, and deworming campaigns, are crucial to reducing reinfection rates. Collaboration among families, schools, and healthcare services, alongside improvements in sanitation, is fundamental to eradicating the infection and safeguarding child health.
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