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Do Entamoeba histolytica commonly infect children? 
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Abstract  

Introduction: Gastrointestinal infections are commonly present in developing countries specially tropical 

regions. Infections of the gastrointestinal tract can be caused by viruses, bacteria, protozoa, helminths or 

fungi. Among pathogenic intestinal protozoa causing diarrhea, Entamoeba histolytica and Giardia lamblia 

are the most frequently encountered in both industrialized and developing countries. Cryptosporidium 

parvum is now recognized as an important cause of diarrhea in young children and immunocompromized 

adults.  

Methods: Hundred and six children with diarrhea were enrolled in the study and stool samples were 

collected and examined for parasitic infections. The aim of this study is to assess the true infection by 

pathogenic E. histolytica in children attending emergency department of Alexandria university children's 

hospital with diarrhea. Comparison between microscopic examination and antigen detection using ELISA 

in diagnosing and confirming of E. histolytica infection was done. 

Results: E. histolytica/dispar was present in 7out of 106 cases (6.6%) by microscopic examination and 3 

out of 106 cases (2.8%) by ELISA technique for E.histolytica/dispar stool antigen and only 1out of 106 

cases (0.94%) by ELISA technique specific for E.histolytica stool antigen. 

Conclusions: E. histolytica is one of the uncommon causes of diarrhea in children and should be diagnosed 

using ELISA technique specific for E. histolytica stool antigen which is more specific and sensitive than 

stool microscopic examination. 
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Introduction 

Diarrheal diseases are the second leading cause of 

death in children under five years old. In 

developing countries, children under three years 

old experience an average three episodes of 

diarrhea every year. As a result, diarrhea is a 

major cause of malnutrition, and malnourished 

children are more likely to fall ill from diarrhea.
(1)

 

Diarrhea is due to the wide variability of 

pathogens that can be bacterial, viral and parasitic. 

In developed countries, viral pathogens are the 

major cause.
(2,3)

 In developing countries, viral 

pathogens, enteric bacteria, and parasites are more 

predominant due to poor personal hygiene and 

sanitation 
(2, 4)

 

Parasitic diseases are common generally 

worldwide. A wide scope of protozoa 
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contaminates children intestinal tract. Their 

prevalence is higher in areas with low standards of 

sanitation and cleanliness. E. histolytica, G. 

lamblia, and C. parvum are determined the main 

important diarrhea-causing protozoa around the 

world. 
(5)

 

E. histolytica infections are prevalent in the 

developing world with tropical climates. In some 

tropical nations, prevalence rates exceed half.In 

developed countries, the general prevalence of E. 

histolytica has been evaluated to be around 4%. It 

happens in foreigners, travellers who travel to 

endemic regions.
(6)

 

About 10% of yearly infected patients are 

symptomatic. Entamoeba dispar (E. dispar), a 

different non-pathogenic species which is 

identical in morphology to E. histolytica, produce 

90% of the 500 million new amoebic infections 

every year.
(7)

 

The life cycle of E. histolyticais simple that 

consists of an infective cyst form and an 

amoeboid trophozoite stage. The cyst measures 

10-15μm in diameter and contain 1 to 4 nuclei, 

depending on its level of maturation. The 

trophozoite is 10–50 μm in diameter and contains 

a single nucleus. 
(8)

 

The clinical picture of amoebiasis ranged from 

asymptomatic to fulminant colitis and peritonitis 

to extraintestinal amebiasis, for example, an 

amebic liver abscess. Amebiasis is more severe in 

younger children. 90% of E histolytica infections 

are asymptomatic, the infection is self-limited but 

may be repeated. It is not likely to distinguish 

between E histolytica and E dispar on clinical 

basis; only antigen detection tests can reveal this 

difference.
(9)

 

The diagnosis of intestinal protozoa is determined 

mainly by microscopic recognition of the various 

parasite stages in stool, duodenal fluid, or small 

intestine biopsy specimens. Other detection 

approaches such as serology, immune-diagnosis 

or molecular diagnosis could be beneficial.
(10)

 

Microscopic examination: Non- permanent 

staining; stool specimens should be identified 

either without stain or with a stain by methylene 

blue or Lugol's iodine which makes the nucleus 

successfully detectable. The presence of 

chromatid bodies in the cyst is similar to in the 

wet mount preparations.
(11) 

Permanent staining; 

several stains, including Giemsa, Wright's and 

trichrome can be used perfectly. Trichrome 

staining of permanent smears has been 

recommended for detection of E. histolytica/ E. 

dispar.
(12)

 

Culturing E. histolytica from stool or liver 

abscess samples is mostly inadequate and not 

beneficial in laboratory practice.
(13)

 It is mainly a 

research tool rather than a diagnostic one.
(14)

 

Antibody detection; widespread different antibody 

analyses for recognition of E. histolytica 

antibodies in serum are commercially available. In 

regions where the infection is endemic the 

incompetence of serological tests to differentiate 

past from recent infection creates a diagnostic 

difficulty.
(15) 

Antigen Detection is a quick technique for the 

direct detection of antigenic components of 

parasites in different body fluids or tissues for 

rapid and definite diagnosis of acute infection. 

Antigen recognition tests examples are: Enzyme-

linked immunosorbent assay (ELISA), direct 

fluorescent antibody (DFA) and 

immunochromatography (IC).
(16)

 

Molecular-based technology offers sensitivity 

and specificity for amoebiasis diagnosis that 

challenges that of antigen detection. Detection of 

E. histolytica can be done from different clinical 

samplings, such as stool, liver abscess aspirate, 

and tissues. 
(17)

 

The aim of this study is to assess the true infection 

by pathogenic E. histolytica in children attending 

emergency department of Alexandria university 

children's hospital with diarrhea. Comparison 

between microscopic examination and antigen 

detection using ELISA in diagnosis and 

confirmation of E. histolytica infection was done. 

 

Methods  

The study was conducted on 106 children aged 

from 1 to 5 years attending the emergency 
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department of Alexandria University Children's 

Hospital with acute diarrhea for less than 14 days 

with or without blood in stool. 

Stool samples were collected from patients and 

homogenized by thorough mixing immediately 

after delivery to the laboratory. One part of the 

sample was kept in a labelled clean tube without 

preservation and stored at -20°C for ELISA. 

Another part was subjected to Formol-ethyl 

acetate concentration technique and modified 

acid-fast stain.
(18,19) 

 

Results  

1- Microscopic examination of the studied 

group 

 Wet mount examination 

After concentration and wet mount examination; 

66 children (62.00%) were negative for parasitic 

infections, 27 children (25%)  had Blastocystis 

hominis, 7 children (6.6%) had E. histolytica/ 

dispar, 6 children (5.6%) had E. coli, 4 children 

(3.7%) had Dientamoeba fragilis (D. fragilis) and 

only one child (0.94%) showed Giardia lambilia. 

Five children (4.71%) had combined infection 

with Blastocystis hominis with E. coli, 3 children 

(2.83%) had  Blastocystishominis with D. fragilis 

and only one child (0.9%) with Blastocystis 

hominis with oxyuris. (Figure 1) 

 
Figure (1): Microscopic wet mount stool 

examination of the examined 106 children. 

 Microscopic examination by Modified 

Zihl-Nelsen stain (MZN stain) 

Using MZN stain, 2 children (1.88%) had C. 

parvum, one child had Cyclospora cayatenensis 

(0.94%) and 103 children (97.16%) were negative. 

(Figure 2) 

 
Figure (2): Microscopic examination by MZN 

stain of the studied children. 

2- ELISA techniques 

ELISA for E.histolytica/dispar was done for all 

stool samples, 3 children (2.83%) had positive 

results and 103 children (97.17%) were negative. 

Regarding ELISA specific for E.histolytica only, 

one child (0.94%) had positive result and 105 

children (99.06%) were negative. 

  

 
Figure 3: Flow chart of the study results. 



 

Mona Mohamed Tolba et al JMSCR Volume 07 Issue 06 June 2019 Page 1118 
 

JMSCR Vol||07||Issue||06||Page 1115-1121||June 2019 

Agreement analysis between microscopic stool 

examination for E. histolytica and ELISA 

technique specific for E.histolytica:
(20)

 

Comparing the results of the 106 children 

examined by ELISA specific for E. histolytica 

with their results by microscopic examination, it 

revealed that only one child gave positive 

concordant results. By analysis of the discordant 

results, 6 children were positive by microscopic 

examination and negative by ELISA specific for 

E. histolytica.  Statistical analysis revealed a 

Kappa index of 0.237 showing fair agreement 

between both techniques in diagnosing E. 

histolytica infection. (Table 1) 

Agreement  

ELISA specific for 

E. histolytica Total 

Negative Positive 

Microscopic 

examination 

Negative 99 0 99 

Positive 6 1 7 

Total 105 1 106 

Kappa index = 0.237, p< 0.001   fair agreement 

 

Discussion  

Parasitic infections, and in particular of protozoan 

causes, represent a major, but often ignored threat 

to the public health worldwide. They are the most 

widespread infections in developing countries 

with children being the main liable population.
(21)

 

In those countries, poor sanitary conditions and 

inaccessibility of effective water treatment have 

sustained conditions for their transmission. 

Pathogenic intestinal protozoa represent the main 

reason for gut illness with great impact.
(22)

 

Assessment of  the burden of illness is often 

problematic by the shortage of reliable data due to 

under-diagnosis and absence of monitoring 

programs 
(23)

 

Although great advances has been made in 

laboratory diagnosis, laboratories in developing 

countries continue to depend on ova and parasite 

microscopic examination as the main approach for 

recognition of parasites being comparatively 

cheap and suitable for resource-limited countries. 

However, accurate identification of parasites is 

mostly dependent on the level of skills and 

expertise of the laboratory technicians, and 

therefore its sensitivity and specificity vary from 

one laboratory to another. For this reason, 

alternative acceptable approaches for accurate 

identification of different protozoa have been 

suggested including immunoassays and PCR.
(24)

 

The purpose of the present study was to evaluate 

the frequency of parasitic infections as one of the 

significant reasons of diarrhea in children and 

recognition of pathogenic E. histolytica to reveal 

its true burden as a cause of diarrhea in children. 

Comparison between microscopic examination 

and antigen detection using ELISA in determining 

E. histolytica infection was done. 

This study was done on 106 children attending the 

emergency department of Alexandria University 

Children's Hospital with acute diarrhea with or 

without blood in stool aged from 1 year to 5 years 

old. 

Regardingthe prevalence of different parasitic 

infections in children detected by wet mount 

microscopic examination. The current study 

showed that the most common parasite was B. 

hominis 27 (25%) children, followed byE. 

histolytica/dispar 7 children (6.6%) and the least 

was D.fragilis 4 children (3.7%).MZN 

stainrevealed C. parvum in 2 children (1.9%) and 

C.cayatenensisin only one child (0.9%). 

These results are in agreement with Nimri et 

al.
(25)

, showing that B. hominis was detected in 63 

(25%) out of 250 stool specimens from preschool 

children in northern Jordan diagnosed by wet 

mount microscopic examination. 38 samples 

(15%) contained B. hominis in the absence of 

other pathogens. The other 25 (10%) had other 

pathogenic parasites, bacteria, or rotavirus in the 

same specimen. Monib et al,
(26)

 reported that the 

most prevalent parasite wasG. lamblia (10.4%) 

followed by E. coli (2.7%) using wet mount 

microscopic examination and Cryptosporidium 

(2.3%) by MZN stain. 

On the other hand,according to El-Sehry et al. 

2017
(27)

, the incidence of parasitic infections and 

its effect on the health status of 300 children in El 

Mahalla El Kobra was assessed. It was observed 

that about 225 studied children (73.2%) were 

infected by E. histolytica compared to 60 children 
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(20%) infected by oxyuris, only 5 children (1.6%) 

were infected by G. lamblia using wet mount 

microscopic examination. 

Regarding agreement between microscopic 

examination for E. histolytica/dispar and ELISA 

specific for E. histolytica; by comparing the 

results of the 106 children examined by ELISA 

specific for E. histolytica with their results after 

microscopic examination, it was revealed that 

only one sample gave positive concordant result. 

Statistical analysis revealed a Kappa index of 

0.237 showing fair agreement between both 

techniques. This indicates that ELISA specific for 

E. histolyticais more sensitive and specific than 

microscopic examination in the diagnosis of E. 

histolytica. 

Hegazi et al. 2013
(28)

, who studied the prevalence 

and characters of E.histolytica infection in 738  

Saudi children attending2 main hospitals at south 

Jeddah with diarrhea. 120cases (20%) were 

diagnosed E. histolytica of all cases. Confirmation 

for E. histolytica infection using E. histolytica 

antigen detection test that demonstrated enhanced 

sensitivity and specificity for recognition of E. 

histolytica infection than microscopic examination 

of stool samples.  

According to Delialioglu et al. 2008
(29)

, stool 

samples from 272 children with diarrhea in the 

area of Mersin, Turkey, were studied for the 

occurrence of E.histolytica/ E. dispar 

microscopically and forE. histolytica antigen 

using the ELISA method. Microscopic 

examination reported 70 children (25.7%) had 

E.histolotica/dispar and ELISA test showed 29 

children (10%). E. histolytica–specific ELISA was 

positive in 21 (7.72%) and E. dispar positive in 8 

(2.94%) samples. Detection of true E. histolytica 

infection allows actual cases of amoebiasis to be 

identified and cured, and over-treatment of 

children with E. dispar, which is the 

nonpathogenic species, to be stopped. 

In conclusion, E.histolytica is an uncommon cause 

of diarrhea in children. Microscopic analysis 

cannot differentiate between the pathogenic 

E.histolotica and non-pathgenic E.dispar and must 

be confirmed by ELISA technique for accurate 

diagnosis to avoid unnecessary drug intake. 

Increase competency of technicians and chemists 

by regular training for identification of different 

parasites in every lab is mandatory. 
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