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  Abstract   
Background: Intestinal parasitic infections remain a major public health concern, particularly in low- and middle-
income countries, where they contribute substantially to diarrhoeal disease, malnutrition, anaemia, impaired growth, 
and reduced quality of life. This review summarizes the epidemiology, clinical manifestations, diagnostic approaches, 
treatment strategies, and preventive measures for common intestinal parasitic infections. 

Methods: Relevant literature, international guidelines, and recent evidence on protozoan and helminthic intestinal 
parasites were synthesized, with emphasis on conventional and emerging diagnostic techniques and current 
therapeutic recommendations. 

Results: Soil-transmitted helminths and intestinal protozoa continue to affect more than one billion individuals 
worldwide, with children and socioeconomically disadvantaged populations bearing the greatest burden. Stool 
microscopy remains the cornerstone of diagnosis, while concentration techniques, permanent stains, antigen detection 
assays, and molecular methods, including polymerase chain reaction and loop-mediated isothermal amplification, 
provide improved sensitivity and specificity, particularly in low-intensity infections. Appropriate antiparasitic therapy, 
combined with nutritional support, sanitation, access to safe water, and health education, significantly reduces disease 
burden and transmission. 

Conclusion: Early recognition, accurate laboratory diagnosis, prompt treatment, and integrated public health 
interventions are essential for controlling intestinal parasitic infections. Continued surveillance and expanded access to 

sensitive diagnostic technologies are critical for reducing morbidity and supporting global control efforts. 

Keywords: Intestinal Parasitic Infections, Paediatric Patients, Neglected Tropical Diseases, Diarrhoea, Malnutrition, 

Deworming, India 

 

Background  
Parasitism is a biological interaction between two different 

organisms in which one organism, the parasite, benefits at the 

expense of the other, the host. Parasites live on or within the host 

and derive nutrients essential for their survival. The three major 

groups of parasites of medical importance are protozoa, 

helminths, and ectoparasites. Parasitic infestations continue to 

pose a substantial public health challenge worldwide and are 

particularly prevalent in developing and underdeveloped 

countries. Nevertheless, they also represent an important health 

concern in developed nations due to globalization, increased 

international travel, migration, and the expanding international 

food trade [1].  Intestinal parasitic infections (IPIs) are among the 

oldest recognized infectious diseases affecting humans [2]. 

Throughout human evolution, numerous parasite species have 

coexisted with human populations during migration, hunting, and 

domestication, resulting in persistent host–parasite relationships. 

Today, IPIs remain major contributors to global morbidity and 

mortality, particularly among children living in resource-limited 

settings. In developing countries, infections caused by Ascaris 

lumbricoides, Entamoeba histolytica, Ancylostoma duodenale, 

and Trichuris trichiura are important causes of diarrhoeal illness, 

nutritional deficiencies, impaired physical growth, and 

developmental delay, thereby contributing substantially to 

childhood morbidity and, in severe cases, mortality [2].  
 

Epidemiology and statistics related to intestinal parasitic 

infections    

Besides being a common underlying cause of diarrhoea and 

dysentery, the intestinal parasites also consume the host's 

nutrients, often rendering the host anaemic with other nutritional 

deficiencies. Intestinal parasitosis doesn't just incapacitate one's 

health; it can also be fatal. Intestinal parasitic infections (IPIs) 

have a global mortality rate above 200,000 annually [3]. 

According to a Central Bureau of Health Intelligence (CBHI) 
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report, acute diarrhoeal diseases constituted the second highest 

number of total cases among top 5 most common communicable 

diseases in India, with an annual case load of 72 lakhs [4]. 

Another reason behind the prevalence of IPIs being 

comparatively higher in tropical and subtropical regions is poor 

maintenance of personal and environmental hygiene among the 

majority population [5]. It is estimated by the World Health 

Organization (WHO) that about 1.5 billion people of the world's 

population in 2021, including 267 million preschool children and 

568 million school going children were infected with soil 

transmitted helminths like Ascaris lumbricoides, Trichuris 

trichiura, Ancylostoma duodenale and Necator americanus [6]. 

In many studies, boys tend to have a slightly higher prevalence 

of IPIs than girls, possibly due to more outdoor activity and 

greater exposure to environmental sources of infection [7].   

 

When to Suspect an Intestinal Parasitic Infection? 

Patients with IPI often develop symptoms like loose stools, 

abdominal pain, nausea, weakness, perianal itch and nutritional 

disorders such as iron deficiency anaemia, protein energy 

malnutrition and vitamin A deficiency, which in chronic cases 

may even lead to growth stunting. Infections with Ascaris can 

lead to intestinal obstruction, while Giardia infections are 

commonly associated with chronic diarrhoea and malabsorption 

[8]. Helminths like Diphyllobothrium latum are commonly 

associated with macrocytic anaemia due to vitamin B12 

deficiency. Ancylostoma duodenale, Necator americanus are 

often associated with iron deficiency anaemia. Very often, IPIs 

and gastrointestinal infections due to other pathogens may show 

similar symptoms, thus prompting the prescription of empirical 

and symptomatic treatment, skipping stool microscopy. This can 

obscure the actual burden of intestinal parasites and the 

morbidity and mortality caused by them [9]. Therefore, many 

times IPIs go undiagnosed making the parasites hidden culprits 

in the gut. Blood investigation reports showing anaemia and/ 

eosinophilia may also indicate IPI. In a study carried out in 

Barcelona, an annual detection rate of 0.2 new diagnosed cases 

per 10,000 inhabitants per year and 1 case per 10,000 immigrants 

per year was found [10]. These values probably underestimate 

the actual burden of the IPIs because these patients were referred 

mainly for eosinophilia and not typical gastrointestinal 

symptoms [10]. In another study, a total of 18% children 

diagnosed with IPIs were also diagnosed with anaemia after a 

six-month follow-up study [13]. The proposed etiopathogenesis 

of anaemia in a person harboring these parasites is that intestinal 

parasites cause decrease in nutritional uptake, occult intestinal 

bleeds, destruction of RBCs in the spleen and autoimmune 

reactions leading to chronic inflammation thus, ultimately 

developing anaemia [11]. In a study, the main parasites 

associated with anaemia were Giardia lamblia and Strongyloides 

stercoralis, 23.4% of patients with IPI presented with 

eosinophilia and Strongyloides stercoralis was the commonly 

associated parasite with it [12]. 

 

How does one become vulnerable to IPIs?     

Lack of education and mass awareness about hand-washing, 

usage of soap, washing of raw fruits and vegetables, poor 

sanitation in the community accelerates transmission of parasites 

with increased incidence of infestation with or without clinical 

signs and symptoms. The faeco-oral route is the most common 

mode of transmission for many protozoa and helminths, 

including Ascaris lumbricoides, Trichuris trichiura, Giardia 

lamblia and Entamoeba histolytica. Children ingest parasitic ova 

and cysts through contaminated hands, food, water, soil or 

surfaces. Cutaneous penetration by larvae of hookworms like 

Ancylostoma duodenale and Necator americanus often takes 

place while walking or playing barefoot in soil contaminated 

with faecal matter [13]. People harboring parasitic infestation sub 

clinically are not only at a risk of developing full-fledged 

symptoms later but are also a threat for the people living close to 

them. Children are particularly vulnerable to IPIs due to their 

developing immune systems, hand-to-mouth actions and high 

nutritional needs. Malnutrition plays a significant role in 

increasing the severity and prevalence of parasitic infestations. 

Malnourished children have a weakened immune system, which 

makes them more susceptible to not only acquiring the parasitic 

infestations, but also sustaining them chronically. Recent studies 

have shown a high prevalence of IPIs in children worldwide. 

According to a study conducted in Rwanda in 2020, the 

prevalence of IPIs in children aged 12 months to 59 months was 

53.2% [14]. Another study conducted in Ethiopia graphically 

represented the trends of species specific intestinal parasitic 

infections from 2011 to 2020 [15]. 

 

Figure1. Species trends of intestinal parasites at Grarigy Health Centre, Northwest 

Ethiopia, 2011–2020 [15].   

 

In India, parasitic infections across regions creates significant 

hurdles in eliminating IPIs. In South India, prevalence of Necator 

americanus and Ancylostoma duodenale infestation is higher as 

compared to Trichuris trichiura and Ascaris lumbricoides [16]. 

However, according to a study conducted in the Kashmir valley, 

the prevalence of intestinal helminthic infections was in the 

order: Ascaris lumbricoides, Trichuris trichiura, Enterobius 

vermicularis and Taenia saginata [17]. The prevalence of IPIs is 

closely linked to socioeconomic factors such as access to clean 

water, sanitation facilities and nutrition. Awareness, education 

and hygiene practices are often the deciding factors in such routes 

of transmission. For example, children in rural and 

underdeveloped areas are at a greater risk of acquiring parasitic 

infections due to poor hygiene practices and unsafe water 

sources. In contrast, children living in urban areas with better 

infrastructure have a relatively lower incidence [8]. In his book 

Peter J. Hotez talks about bacterial and parasitic infections being 

the most common in third-world countries. The Neglected 

Tropical Diseases (NTDs) constitute a major reason for poverty 

in Africa, Asia and Central and South America [18].    
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Clinching the diagnosis    

The diagnosis of IPIs in children is a critical step towards 

reducing morbidity and breaking the transmission cycle, 

especially in endemic regions. Due to the nonspecific clinical 

manifestations and frequent misdiagnosis, accurate laboratory 

confirmation is often required. The diagnostic approach involves 

a spectrum of methodologies, ranging from traditional 

microscopic techniques to advanced molecular assays.  

     A strategic combination of these methods improves 

diagnostic yield and enables species-specific detection, which is 

vital for effective treatment and control. The most basic yet 

irreplaceable diagnostic technique is routine microscopy of the 

stool samples. Stool samples can be visualized under a 

microscope in three ways: by wet mount preparation, by staining 

the slides and by UV fluorescence microscopy. By preparation 

and microscopy of wet mount, protozoan trophozoites, cysts, 

oocysts and helminthic eggs and larvae may be detected and 

identified on the basis of motility and bile staining. Trophozoites 

of Giardia lamblia show falling leaf like motility whereas the 

eggs of Trichuris trichiura appear bile stained with a mucus plug 

at both ends. Staining, despite inhibiting motility, is used for 

identification of protozoan trophozoites and cysts and for 

confirmation of species. Slides can be stained using temporary 

stains like iodine or permanent stains like Wheatley trichrome 

[19]. Lugol's iodine is often used to stain the smears. Iodine is 

one of the oldest reagents used for staining in microscopy [20]. 

Affinity of iodine towards glycogen is exploited for staining of 

trophozoites, ova and cysts of parasites [20]. Due to interaction 

with karyosome, axoneme and median bodies, cysts of Giardia 

lamblia are deeply stained brown by iodine [21]. Trophozoites of 

Giardia lamblia disintegrates quickly so a better way to 

permanently stain the trophozoites is by 1% methylene blue dye. 

However, it does not stain the cysts [22].  

     In case of Entamoeba histolytica, nuclear chromatin granules 

are faintly stained while karyosome is left unstained by iodine 

[23]. Cyclospora oocysts can be demonstrated in wet 

preparations using UV fluorescence microscopy in which they 

tend to glow pale blue [19]. This property is called 

autofluorescence. Using autofluorescence is one of the easiest 

methods for detection of Cyclospora. [19]. Another method for 

staining Cyclospora oocysts involves staining with safranin dye 

[19]. The oocysts of Cryptosporidium are difficult to stain with 

routine methods like trichrome, so modified acid-fast stain is 

used. The oocysts take up bright red stain against the green 

background [19]. Giardia lamblia and Strongyloides stercoralis 

are shed irregularly in stools. This may lead to false negative 

results which do not rule out the infestation [19]. Detection of 

parasites can be improved, thus increasing the sensitivity of the 

technique, by means of stool concentration methods [19]. Stool 

concentration techniques include sedimentation and flotation. In 

sedimentation, the stool sample is suspended in a solution of 

comparatively low specific gravity, making the ova and cysts 

settle down as sediment. Whereas, in flotation technique it's vice 

versa. Stool sample is suspended in a solution of higher specific 

gravity making the ova and cysts to float up [19]. Reagents used 

for sedimentation include formol ether and warm water 

(Baermann method) while those for flotation include saturated 

salt solution and zinc sulphate solution [19]. The common 

advantage of both concentration techniques is increased 

probability of detection of parasites. Flotation is relatively easier 

to perform but has a few disadvantages. Walls of ova and cysts 

often collapse as they float up to the surface, making 

identification difficult. Sedimentation is relatively difficult to 

perform as ova and cysts have to be scooped up from the bottom 

but identification is easier with this technique. Hence 

sedimentation is often preferred for concentration [19]. 

Sedimentation can be used to detect heavy eggs like those of    

      Ascaris lumbricoides, operculated eggs of trematodes and 

larvae of Strongyloides stercoralis. Flotation can be used for non-

operculated eggs of trematodes like Schistosoma mansoni, 

cestodes and nematodes [24]. Immunoassays particularly 

Enzyme linked Immunosorbent Assays (ELISA) and 

immunochromatographic rapid tests have emerged as effective 

tools for detecting specific parasite antigens in stool 

(coproantigens). These tests are especially valuable for 

diagnosing protozoan infections like Cryptosporidium parvum as 

they tend to have very high sensitivity and specificity, lying 

between 93% to 100% [25]. ELlSA-based antigen detection is 

increasingly adopted in both hospital and community-based 

screening due to its rapid turnaround time, reproducibility and 

higher sensitivity [26].   

      Molecular techniques such as polymerase chain reaction 

(PCR) and loop-mediated amplification (LAMP) are now 

considered gold standards for the diagnosis of low-intensity and 

mixed parasitic infestations. These techniques offer species-

specific detection with improved sensitivity and specificity and 

are particularly important for distinguishing pathogenic 

Entamoeba histolytica from non-pathogenic Entamoeba dispar 

and Entamoeba moshkovskii [27]. Real-time PCR assays have 

been validated for detecting multiple parasites from a single 

sample, with studies demonstrating over 95% sensitivity for 

Giardia, Cryptosporidium and Strongyloides species [28,29].  

Loop-mediated amplification (LAMP) assay is a recently 

developed technique showing promise for field-based diagnosis 

[30]. It is a colorimetric isothermal assay targeting various gene 

sequences to identify different soil-transmitted helminths [30]. A 

recent study using a target sequence of beta tubulin gene 

identified Necator americanus, Trichuris trichiura and Ascaris 

lumbricoides with the LAMP assay [30]. Serologic assays, 

including enzyme immunoassays and indirect hemagglutination, 

are primarily employed for the diagnosis of tissue-invading 

parasites like Strongyloides stercoralis which may not be 

detectable in stool samples due to low parasite load and irregular 

passage in stools. These methods though useful, tend to show 

cross reactivity with other parasites like Wuchereria bancrofti 

[31,32]. Though not routinely used for diagnosis, imaging may 

aid in identifying complications of parasitic infections and 

response to treatment. For instance, ultrasonography may reveal 

worm boluses in Ascaris-induced intestinal obstruction or 

hepatomegaly or abscess formation in Entamoeba histolytica 

infections [33,34]. 

      Computed tomography is comparatively more sensitive for 

early abscess detection than ultrasonography [34]. An advanced 

diagnostic technique for parasites is DNA barcoding.[35] It 

involves a database comprising of more than 1400 parasite 

species such as Ascaris lumbricoides, Ancylostoma duodenale, 

Necator americanus etc. [35]. However, it cannot detect parasites 

without mitochondria like Entamoeba histolytica, Giardia 

lamblia, Cryptosporidium etc. This technique has high accuracy, 

sensitivity and can also be used with low parasitic load [35]. 
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How does one protect oneself and others?     

Prevention of intestinal parasitic infestations in children requires 

integration of behavioral, social, environmental, 

pharmacological and policy level interventions.  

     Prevention and control strategies ranging from individual to 

community level are required. Inadequate sanitation, unsafe 

drinking water and poor hand hygiene are primary transmission 

routes for helminths and protozoa alike. The most basic yet very 

effective strategy for control is WASH intervention i.e. Water, 

Sanitation and Hand hygiene. Improved sanitation (e.g., latrine 

use, sewage systems) can significantly reduce helminth infection. 

Regular handwashing with soap reduces the risk of IPIs 

significantly, especially among school-age children. Health 

education programs for behavioral changes, help in increasing 

awareness about the transmission routes, symptoms and 

prevention techniques. School-based health education programs 

involving peer education in which children and adolescents learn 

by discussing with peers rather than by being taught by teachers 

or other adults may increase hygiene knowledge thus helping in 

reducing incidence of infection [36]. Community-led total 

sanitation (CLTS) has been effective in changing open defecation 

behavior [37]. The WHO recommends preventive chemotherapy 

through mass drug administration (MDA) in areas where 

prevalence exceeds 20%. Single dose albendazole or 

mebendazole is administered annually or biannually [38].  

     A study conducted in West Africa showed that MDA of 

ivermectin with albendazole reduced the crude prevalence of 

hookworms from 23.9% to 5.5% in annual administration and 

from 12.4% to 1.9% in semiannual administration areas [39]. 

Single dose of albendazole 400mg can be used to limit 

transmission if given as community-wide MDA rather than 

school-based MDA [40].    Micronutrient deficiencies can 

exacerbate both susceptibility to and effects of IPIs.  

Supplementation with vitamin A, zinc and iron has been shown 

to boost immunity and reduce the severity of infection [41]. 

Incidence of giardiasis is reduced with combined therapy of 

Vitamin A and zinc [42]. Administration of zinc alone increases 

the incidence of Ascaris lumbricoides but decreases that of 

Entamoeba histolytica [43]. ‘One health approach’ is important 

to control transmission of zoonotic parasites such as Giardia 

lamblia and Cryptosporidium. This is an integrated approach 

involving human medicine, veterinary medicine and 

environmental sciences.[43] Other ways to intercept both faeco-

oral as well as cutaneous transmission of parasites include soil 

treatment and improved sanitation to prevent environmental 

contamination. Programs like the WHO's Neglected Tropical 

Diseases (NTD) Roadmap 2030 emphasize a multi-sectoral 

approach combining WASH, MDA, education and nutrition thus 

forming an integrated, sustainable and equity-based approach. 

The NTD Roadmap strategizes an approach to combat neglected 

tropical diseases like soil transmitted helminthiasis, 

schistosomiasis and food borne trematodiasis [44].   

 

What to do in case of infection?     

Treatment of IPIs in children involves a parasite-specific, 

symptom-guided and often community-based approach. Most 

parasitic infestations can be cured by simple medication such as 

administration of anti-parasitic drugs along with anti-spasmodic 

drugs for alleviating both the root cause as well as symptoms like 

abdominal pain and cramps. Antiparasitic drugs such as 

Albendazole and Mebendazole are commonly used as first line 

single dose treatments for Ascaris lumbricoides, Trichuris 

trichiura and hookworms in children [41]. A single oral dose of 

400mg of Albendazole in children above 2 years and 200 mg in 

children below 2 years is effective for ascariasis. Mebendazole 

can be given as an oral dose of 100 mg twice daily for 3 days or 

as a single oral dose of 500mg [45]. In case of Trichuris trichiura 

a 3-day course of 400 mg Albendazole once a day or 100mg 

Mebendazole twice a day or in combination with ivermectin 

improves outcomes [45].  

     Hookworms are moderately responsive to albendazole but 

may require repeated dosing in high-burden areas [45]. 

Strongyloides stercoralis requires ivermectin for 1-2 days, which 

is more effective than albendazole [46]. In immunocompromised 

children, screening may be needed to prevent hyperinfection by 

Strongyloides stercoralis [47]. Enterobius vermicularis is treated 

with a single dose of mebendazole or albendazole repeated after 

2 weeks to prevent reinfestation. Household treatment and 

hygiene are essential to control recurrence [46]. Taenia saginata 

and Taenia solium infestations are treated with niclosamide or 

praziquantel, with attention to neurocysticercosis screening in 

endemic regions [45]. First-line treatment for giardiasis in 

children is tinidazole at 50 mg/kg single dose with food [48]. For 

Entamoeba histolytica, metronidazole (15 mg/kg divided into 3 

doses, for 5-7 days) is followed by a luminal agent such as 

paromomycin or diloxanide furoate to eradicate cysts and prevent 

relapse [48]. In cases of Cryptosporidiosis, treatment is largely 

based on immune status of the patient. In immunocompetent 

children, nitazoxanide is effective. In malnourished or 

immunocompromised children (e.g., HIV-positive), supportive 

care along with administration of antiretroviral therapy (ART) is 

essential [49].  The Government of India launched the National 

Deworming Day program under the National Health Mission in 

2015 where in Albendazole 400 mg tablets are distributed twice 

a year on 10th February and 10th August, to the beneficiaries 

which are all children of age 1 to 19 years. It is one of the largest 

public health initiatives in the world.   

 

Conclusion  
Acute diarrhoeal diseases rank second among the top 10 

communicable diseases in India according to a CBHI report 

published in 2021. Infections of Ascaris lumbricoides,  

Entamoeba histolytica, Ancylostoma duodenale, Trichuris 

trichiura are particularly common in children of developing and 

underdeveloped countries due to poor sanitation, improper 

hygiene and malnutrition. Children are easy targets owing to their 

immature immune systems and frequent hand-to-mouth behavior 

along with negligence of hand washing. Delayed or misdiagnosis 

may lead to anaemia, growth retardation and even cognitive 

decline in children. Thus, mass screening and rapid diagnostic 

techniques are important to study the patterns of IPIs to improve 

interventions to prevent and control IPIs. The lab diagnosis of 

intestinal parasites includes a vast array of tests ranging from 

simple microscopy to autofluorescence, from PCR to ELISA and 

many recent techniques too, such as LAMP and DNA Barcoding. 

For the eradication of IPIs the Government of India has launched 

a National Deworming Programme under which Albendazole 

tablets of 400mg are being distributed to children aged 1-19 years 

on a biannual basis. It is one of the largest public health initiatives 

in the world.   
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Abbreviation  
CDC Centers for Disease Control  

IPIs Intestinal Parasitic Infections  

CBHI Central Bureau of Health Intelligence  

WHO World Health Organization  

NTDs Neglected Tropical Diseases  

ELISA Enzyme linked Immunosorbent Assays  

PCR Polymerase Chain Reaction  

LAMP Loop-mediated Amplification  

FIT Faecal Immunochemical Tests  

CLTS Community-Led Total Sanitation  

MDA Mass Drug Administration  

WASH Water, Sanitation and Hand hygiene  

ART Antiretroviral Therapy (ART)   

 

 

Declaration  
Acknowledgment   

The authors are thankful to the entire dedicated technical team. 

 

Funding  

None. 

 

Availability of data and materials  

Data will be available by emailing tuli_lekha@rediffmail.com 

 

Authors’ contributions  

Authors’ contributions: Shubhangi Ahuja (SA) did the practical 

work, data analysis and drafted the manuscript. Lekha Tuli (LT) 

designed the study, supervised the study, conceived the idea, and 

curated the manuscript. Ankita Verma (AV) edited the 

manuscript. Nitin Tiwari (NT) edited the manuscript. All authors 

read and approved the final manuscript. 

 

Ethics approval and consent to participate  

We conducted the research in accordance with the Declaration of 

Helsinki. Ethical clearance was obtained from the Institutional 

Ethics Committee (IEC) of Autonomous State Medical College, 

Firozabad, -283203 (U.P.), India before the initiation of the study 

[Ref. No. – ASMC/IEC/PR/57 on 30/05/2025]. 

 

Consent for publication  

Not applicable 

 

Competing interest   

The author declares that he has no competing interests. 

 

Open Access  

This article is distributed under the terms of the Creative 

Commons Attribution 4.0 International License 

(http://creativecommons.org/licenses/by/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, 

provided you give appropriate credit to the original author(s) and 

the source, provide a link to the Creative Commons license, and 

indicate if changes were made. The Creative Commons Public 

Domain Dedication waiver 

(http://creativecommons.org/publicdomain/zero/1.0/) applies to 

the data made available in this article unless otherwise stated. 

 

Author Details  
1Department of Microbiology, Autonomous State Medical 

College, Firozabad, U.P. India. 
2Department of Paediatrics, Autonomous State Medical College, 

Firozabad, U.P. India. 

3Department of Community Medicine, Autonomous State 

Medical College, Firozabad, U.P. India 

 

References  

1. Ahmed M. Intestinal Parasitic Infections in 2023. Gastroenterology 

Res. 2023 Jun;16(3):127-140. doi: 10.14740/gr1622. 

2. Dogan N, editor. Intestinal parasites: new developments in 

diagnosis, treatment, prevention and future directions [Internet]. 

London (UK): IntechOpen; 2024 [cited 2026 Jun 6]. 

http://dx.doi.org/10.5772/intechopen.1002145   

3. Štrkolcová G, Fiľakovská Bobáková D, Kaduková M, Schreiberová 

A, Klein D, Halán M, Urbančíková I. Intestinal parasitic infections 

in children from marginalised Roma communities: prevalence and 

risk factors. BMC Infect Dis. 2024 Jun 18;24(1):596. doi: 

10.1186/s12879-024-09500-z.  

4. Central Bureau of Health Intelligence (CBHI), Directorate General 

of Health Services, Ministry of Health and Family Welfare, 

Government of India. National Health Profile 2021 [Internet]. New 

Delhi: CBHI, DGHS, MoHFW, Government of India; 2021 [cited 

2026 Jun 06]. Available from: 

https://cbhidghs.mohfw.gov.in/sites/default/files/2024-

09/national-health-profil e-india-2021.pdf   

5. Wongstitwilairoong B, Anothaisintawee T, Ruamsap N, 

Lertsethtakarn P, Kietsiri P, Oransathid W, Gonwong S, Silapong 

S, Suksawad U, Sornsakrin S, Bodhidatta L, Boudreaux DM, 

Livezey JR. Prevalence of intestinal parasitic infections, genotypes, 

and drug susceptibility of Giardia lamblia among preschool and 

school-aged children: a cross-sectional study in Thailand. Trop 

Med Infect Dis. 2023 Aug 1;8(8):394. 

doi:10.3390/tropicalmed8080394 

6. World Health Organization.Global distribution and prevalence of 

soil-transmitted helminth infections. Geneva:WorldHealth 

Organization key factsheet; 2020. 

7. Kihoro RW, Mulewa D, Okoyo C, Ayaa D, Korir A, Njomo DW, 

et al. Epidemiology of soil-transmitted helminthiasis among 

school-aged children in pastoralist communities of Kenya. PLoS 

One. 2024;19(5):e0304266. doi:10.1371/journal.pone.0304266  

8. Singh M, Andrabi SI, Singh V, Arya RS, Yadav DK, Bashir S. 

Ascaris lumbricoides induced small bowel obstruction: experience 

from a tertiary care centre. Curr Pediatr. 2020;24(3):165-171.  

9. Orish VN, Simpiney S, Lokpo SY, Agordoh PD, Martinez Lopez 

D, Alalbila TT, Sanyaolu AO. Physician perception and diagnosis 

of intestinal parasitic infections among patients with 

gastrointestinal symptoms in Ghana. J Parasitol Res. 

2021;2021:6695313. doi:10.1155/2021/6695313.  

10. Valerio L, Roure S, Fernández-Rivas G, et al. Strongyloides 

stercoralis, the hidden worm: epidemiological and clinical 

characteristics of 70 cases diagnosed in the North Metropolitan 

Area of Barcelona, Spain, 2003-2012. Trans R Soc Trop Med Hyg. 

2013;107(8):465-470. doi:10.1093/trstmh/trt053.  

11. Mahmud MA, Spigt M, Bezabih AM, Dinant GJ, Velasco RB. 

Associations between intestinal parasitic infections, anaemia, and 

diarrhoea among school-aged children, and the impact of hand-

washing and nail clipping. BMC Res Notes. 2020;13:41. 

doi:10.1186/s13104-019-4871-2.  

12. Martins RR, Paixão F, Mendes I, et al. Intestinal parasitic infections 

in children: a 10-year retrospective study. Cureus. 2024 Dec 

17;16(12):e75862. doi:10.7759/cureus.75862.  



                                             Ahuja S, et al., Journal of Ideas in Health (2026); 9(3):1436-1442                                                                   1441  

     
13. Jourdan PM, Lamberton PHL, Fenwick A, Addiss DG. Soil-

transmitted helminth infections. Lancet. 2018 Jan 

20;391(10117):252-265.doi:10.1016/S0140-6736(17)31930-X.  

14. Hakizimana E, Kim JY, Oh S, Yoon M, Yong TS. Intestinal 

parasitic infections among children aged 12-59 months in 

Nyamasheke District, Rwanda. Parasites Hosts Dis. 2023 

Aug;61(3):304-309. doi: 10.3347/PHD.23045.  

15. Abere A, Aschale Y, Tegegne B, Eshetu T, Derso A. A 10-year 

trend analysis of intestinal parasitic infections at Grarigy Health 

Center, Northwest Ethiopia: implication for epidemic preparedness. 

Infect Drug Resist. 2023;16:3183-3190. 

doi:10.2147/IDR.S413078.  

16. Parija SC, Chidambaram M, Mandal J. Epidemiology and clinical 

features of soil-transmitted helminths. Trop Parasitol. 

2017;7(2):81-85.  

17. Wani SA, Ahmad F, Zargar SA, Dar ZA, Jan TR. Intestinal 

helminths in a population of children from the Kashmir Valley, 

India. J Helminthol. 2008 Dec;82(4):313-317. 

doi:10.1017/S0022149X08019792.  

18. Hotez PJ. Forgotten people, forgotten diseases: the neglected 

tropical diseases and their impact on global health and 

development. 3rd ed. Hoboken (NJ): John Wiley & Sons; 2021. 256 

p. ISBN: 9781683673897.  

19. Centers for Disease Control and Prevention. Stool specimens - 

microscopic examination [Internet]. Atlanta (GA): Centers for 

Disease Control and Prevention; [cited 2026 Jun 6]. Available 

from: 

https://www.cdc.gov/dpdx/diagnosticprocedures/stool/microexam.

html   

20. Horobin RW, Kiernan JA. Conn's biological stains: a handbook of 

dyes, stains and fluorochromes for use in biology and medicine. 

11th ed. London (UK): Taylor & Francis; 2020.  

21. Thornton SA, West AH, DuPont HL, Pickering LK. Comparison of 

methods for identification of Giardia lamblia. Am J Clin Pathol. 

1983 Dec;80(6):858-60. doi: 10.1093/ajcp/80.6.858  

22. Rajurkar MN, Lall N, Basak S, Mallick SK. A simple method for 

demonstrating the Giardia lamblia trophozoite. J Clin Diagn Res. 

2012 Nov;6(9):1492-1494. doi:10.7860/JCDR/2012/4358.2541  

23. Tan ZN, Wong WK, Nik Zairi Z, Abdullah B, Rahmah N, Zeehaida 

M, et al. Identification of Entamoeba histolytica trophozoites in 

fresh stool sample: comparison of three staining techniques and 

study on the viability period of the trophozoites. Trop Biomed. 

2010 Apr;27(1):79-88.  

24. Nouraldein Mohammed Hamad M. Stool concentration methods 

[Internet]. 2018 [cited 2026 Jun 6]. Available from: 

https://doi.org/10.13140/RG.2.2.17142.09282  

25. Khurana S, Chaudhary P. Laboratory diagnosis of 

cryptosporidiosis. Trop Parasitol. 2018 Jan-Jun;8(1):2-7. doi: 

10.4103/tp.TP_34_17.  

26. Pouryousef A, Fararouei M, Sarkari B. Antigen-based diagnosis of 

human giardiasis: a systematic review and meta-analysis. Iran J 

Parasitol. 2023 Apr-Jun;18(2):140-154. 

doi:10.18502/ijpa.v18i2.13180 

27. Potes-Morales C, Crespo-Ortiz MDP. Molecular diagnosis of 

intestinal protozoa in young adults and their pets in Colombia, 

South America. PLoS One. 2023 May 23;18(5):e0283824. doi: 

10.1371/journal.pone.0283824 

28. Wammes LJ, van Asten SAV, van Lieshout L, Wessels E, Verweij 

JJ. Real-time PCR for diagnosing and monitoring treatment effect 

of Strongyloides stercoralis infection in a non-endemic setting. 

Front Parasitol. 2023 Oct 26. doi: 10.3389/fpara.2023.1277372. 

Available from: 

https://www.frontiersin.org/journals/parasitology/articles/10.3389/

fpara.2023.1277372/full  

29. Won EJ, Kim SH, Kee SJ, Shin JH, Suh SP, et al. Multiplex real-

time PCR assay targeting eight parasites customized to the Korean 

population: potential use for detection in diarrheal stool samples 

from gastroenteritis patients. PLoS One. 2016 Nov 

17;11(11):e0166957. doi:10.1371/journal.pone.0166957 

30. Rashwan N, Diawara A, Scott ME, Prichard RK. Isothermal 

diagnostic assays for the detection of soil-transmitted helminths 

based on the SmartAmp2 method. Parasit Vectors. 2017 Oct 

18;10(1):496. doi:10.1186/s13071-017-2420-1 

31. Siddiqui AA, Berk SL. Diagnosis of Strongyloides stercoralis 

infection. Clin Infect Dis. 2001;33:1040–1047. doi: 

10.1086/322707.  

32. Requena-Mendez A, Chiodini P, Bisoffi Z, Buonfrate D, Gotuzzo 

E, Munoz J. The laboratory diagnosis and follow up of 

strongyloidiasis: a systematic review. PLoS Negl Trop Dis. 

2013;7(1):e2002. doi:10.1371/journal.pntd.0002002  

33. Montorfano M. Ascaris lumbricoides: role of ultrasound in 

diagnosis and management of abdominal manifestation. J Echogr 

Med Ultrasons. 1998;19:394-398.  

34. Priyadarshi RN, Kumar R, Anand U. Amebic liver abscess: 

Clinico-radiological findings and interventional management. 

World J Radiol. 2022 Aug 28;14(8):272-285. doi: 

10.4329/wjr.v14.i8.272  

35. Ruenchit P. State-of-the-Art Techniques for Diagnosis of Medical 

Parasites and Arthropods. Diagnostics (Basel). 2021 Aug 

26;11(9):1545. doi: 10.3390/diagnostics11091545 

36. Dodd, S., Widnall, E., Russell, A.E. et al. School-based peer 

education interventions to improve health: a global systematic 

review of effectiveness. BMC Public Health 22, 2247 (2022). 

https://doi.org/10.1186/s12889-022-14688-3  

37. Kar K, Chambers R. Handbook on community-led total sanitation 

[Internet]. London (UK): Plan International (UK); 2008 Mar [cited 

2026 Jun 6]. Available from: https://plan-

international.org/uploads/2022/01/2008_handbook_on_communit

y_led_total_sanitation_en.pdf   

38. World Health Organization. Preventive chemotherapy to control 

soil-transmitted helminth infections in at-risk population groups. 

Geneva: World Health Organization; 2017 [cited 2025 Oct 17]. 

Available from: 

https://www.who.int/publications/i/item/9789241550116  

39. Loukouri A, Méité A, Koudou BG, Goss CW, Lew D, Weil GJ, 

N'Goran EK, Fischer PU. Impact of annual and semi-annual mass 

drug administration for lymphatic filariasis and onchocerciasis on 

hookworm infection in Côte d'Ivoire. PLoS Negl Trop Dis. 2020 

Sep 25;14(9):e0008642. doi:10.1371/journal.pntd.0008642  

40. Ajjampur SS, Aruldas K, Ásbjörnsdóttir KH, Avokpaho E, Bailey 

R, Cottrell G, et al. Feasibility of interrupting the transmission of 

soil-transmitted helminths: the DeWorm3 community cluster-

randomised controlled trial in Benin, India, and Malawi. Lancet. 

2025 Aug 2;406(10502):475-488. doi: 10.1016/S0140-

6736(25)00766-4  

41. Alkholy UM, El Gebaly SM, Morsi WEMA, Elawamy WE, Etewa 

SE, Yousef AM. The impact of parasitic infestation on nutritional 

status and micronutrients among children. J Parasitol Res. 2024 

Mar 28;2024:6996968. doi:10.1155/2024/6996968 



                                             Ahuja S, et al., Journal of Ideas in Health (2026); 9(3):1436-1442                                                                   1442  

     
42. Long KZ, Rosado JL, Montoya Y, de Lourdes Solano M, 

Hertzmark E, DuPont HL, Santos JI. Effect of vitamin A and zinc 

supplementation on gastrointestinal parasitic infections among 

Mexican children. Pediatrics. 2007 Oct;120(4):e846-e855. 

doi:10.1542/peds.2006-2187.  

43. Gonzalez M. The emerging threat of zoonotic parasites: a global 

health challenge. J Parasit Dis Diagn Ther. 2025;10(1):208. 

doi:10.35841/2591-7846.10.1.208 

44. World Health Organization. Ending the neglect to attain the 

Sustainable Development Goals: a road map for neglected tropical 

diseases 2021-2030 [Internet]. Geneva: World Health 

Organization; 2021 [cited 2026 Jun 6]. Available from: 

https://www.who.int/publications/i/item/9789240010352  

45. Shivananda S, Chatterjee K, Srikrishna S. Common Worm 

Infestations. In: Indian Academy of Pediatrics, Standard Treatment 

Guidelines Committee, editors. Standard Treatment Guidelines 

2022. Mumbai: Indian Academy of Pediatrics; 2022.  

46. Henriquez-Camacho C, Gotuzzo E, Echevarria J, White AC Jr, 

Terashima A, Samalvides F, Pérez-Molina JA, Plana MN. 

Ivermectin versus albendazole or thiabendazole for Strongyloides 

stercoralis infection. Cochrane Database Syst Rev. 

2016;2016(1):CD007745. 

doi:10.1002/14651858.CD007745.pub3.  

47. Mejia R, Nutman TB. Screening, prevention, and treatment for 

hyperinfection syndrome and disseminated infections caused by 

Strongyloides stercoralis. Curr Opin Infect Dis. 2012 

Aug;25(4):458-463. doi:10.1097/QCO.0b013e3283551dbd.  

48. Rajasthan Medical Services Corporation Ltd., Government of 

Rajasthan. Standard treatment guidelines: Chapter 08 [Internet]. 

Jaipur: Government of Rajasthan; [cited 2026 Jun 6]. Available 

from: 

https://rmsc.health.rajasthan.gov.in/content/dam/doitassets/Medica

l-and-HealthPortal/rajasthan-medical-

corporation/pdf/Standard%20Treatment%20Guideline s/Chapter-

08.indd.pdf   

49. Centers for Disease Control and Prevention. Cryptosporidium 

(“Crypto”): treatment of cryptosporidiosis [Internet]. Atlanta (GA): 

Centers for Disease Control and Prevention; 2025 Jun 4 [cited 2026 

Jun 6]. Available from: 

https://www.cdc.gov/cryptosporidium/treatment/index.html   

                                                                                                                                                                                                   

 

 


