
Investigation of Entamoeba Histolytica among Food-Handler in 
Erbil City - Iraq

Abstract

Background: The intestinal parasite of Entamoeba histolytica are among the major causes of amoebiasis throughout the 
world. Despite the remarkable development of diagnostic methods for parasitic diseases and the continuous awareness of 
their treatment and control, which led to a clear reduction in the spread of these diseases in a number of developed and indus-
trial countries. However, parasitic diseases of all types continue to be a major health problem in many countries.

Methods and objective: Detection of Entamoeba histolytica was done by macroscopically and microscopically. The stool 
samples should be evaluated macroscopically by naked eyes in terms of color, forms of stool, odor, white blood cells (pus), 
blood and presence of mucus in stool samples. Microscopic examination was done by using direct smear with either normal 
saline or iodine wet mount. This study was performed to investigate the prevalence and risk of Entamoeba histolytica among 
food handlers in Erbil city. 

Results: Out of (23600) samples examined, 845 (3.6%) were positive by using direct wet mount examination, the parasitic 
species found in the fecal sample were Entamoeba histolytica (3.6%), Giardia lamblia (1.1%). The prevalence rate of parasitic 
infection among males (3.8%) was higher than females (2.5%) with a statistically significant difference. According to months 
the result showed no significant difference, but the highest rate of infection was recorded in march (5%) and lowest rate was 
observed in July (1.9%). According to age group the result showed no significant difference, but the highest distribution was 
observed in the age (16-25) (5.5%) followed by age (46-55) (3.3%), while the lowest distribution was observed in the age (36-
45) (2.6%).

Conclusion: According to our study throughout the year, Entamoeba histolytica has the highest rate followed by Giardia 
lamblia with male being more commonly infected.
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Introduction

Entamoeba histolytica is a protozoan parasite that causes in-
testinal amebiasis or amoebic dysentery as well as extra intesti-
nal manifestations. Although 90% of E. histolytica infections are 
asymptomatic, nearly 50 million people become symptomatic, 
with about 100,000 deaths yearly [1,2].

Amoebiasis may present with no symptoms or mild to severe 
symptoms, including abdominal pain, diarrhea, or bloody diar-
rhea. Severe complications may include inflammation and per-
foration, resulting in peritonitis. People affected may develop 
anemia. If the parasite reaches the bloodstream, it can spread 
through the body and end up in the liver, causing amoebic liver 
abscesses [3].
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Entamoeba histolytica is an invasive enteric protozoan. Infec-
tion typically begins with the ingestion of mature, quadrinucle-
ated cysts found in fecally contaminated food or water [4]. Ex-
cystation occurs in the small intestine with the release of motile 
trophozoites, which migrate to the large intestine. Through sim-
ple binary fission increase in number and become colonized in 
large intestine, and both stages are shed in feces, but only cysts 
have the potential to transmit disease due to the protection 
conferred by their wall. Cysts can survive days to weeks in the 
external environment, while trophozoites are rapidly destroyed 
once outside the body or by gastric secretions if ingested [5,6]. 

Trophozoites have the capacity to adhere and lyse the colon-
ic epithelium and subsequently spread hematologically through 
the portal vein system to distant sites such as the peritoneum, 
liver, lung, or brain [7]. Entamoeba histolytica infection is begun 
by parasite adherence to the colonic mucus membrane layer. 
Trophozoites express a galactose and N-acetyl-d-galactosamine 
specific protein (Gal/GalNAc lectin) on the cell surface and at-
tach to host mucus membrane layer and colonic epithelial 
cells [8]. The colonized parasites are capable of extreme tissue 
destruction. In addition to the pore-forming proteins, amoe-
bapores. hydrolytic enzymes, particularly Cysteine Proteases 
(CP), are considered to be essential weapons of the parasite to 
penetrate the epithelium and destroy components of the host’s 
extracellular matrix [9]. Amebic trophozoites interact directly 
and indirectly with host immune and non-immune cells, during 
and after penetration into the submucosal region [10].

Dysentery is the most common associated symptom, present 
in nearly 40% of affected patients [11]. Leukocytosis, and ele-
vated alkaline phosphatase on laboratory evaluation are usually 
present and imaging reveals an abscess, typically on the right 
hepatic lobe [12].

Amebic liver abscess (ALA) is the most common extra intes-
tinal manifestation of amoebiasis. Approximately 50-80% of 
individuals with ALA will present with symptoms within 2 to 4 
weeks, with fever and constant, aching right upper quadrant 
pain. In up to 50% of cases, patients present more chronically 
with protracted diarrhea, weight loss, and abdominal pain [7]. 
The lungs are the second most common extra intestinal organ 
affected. Pulmonary amoebiasis generally occurs by direct ex-
tension of an ALA but can also occur by direct hematogenous 
spread from intestinal lesions or by lymphatic spread. The right 
lower or middle lobe of the lung is most commonly affected. 
Pulmonary abscesses, Broncho hepatic fistula, can occur when 
a liver abscess ruptures into the pleural space. Patients char-
acteristically present with “anchovy sauce-like” like pus or spu-
tum. The presence of bile in these secretions indicates liver ori-
gin [13].

Rupture of the liver abscess into the pericardium is also a 
rare complication with high mortality. Symptoms include severe 
chest pain, shortness of breath, and edema from congestive 
heart failure or constrictive pericarditis [14].

Risk factors that are associated with increased disease se-
verity and mortality include young age, pregnancy, malignancy, 
malnutrition, alcoholism, and corticosteroid use [1]. Cause the 
lack of information about the spread of this parasite, and to fill 
the void we have done this study. To investigate the overall am-
oebiasis infection among food handlers in Erbil City, Distribution 
of amoebiasis infection according to gender and months and to 
detect single and double infection.

Materials and methods

The study was carried out from January 2022 to December 
2022 in Erbil City at Central laboratory. A total sample were tak-
en from (23600) individuals (19262 males, 4338 females), from 
different age groups were randomly chosen to be included in 
this study.

A fresh stool sample was collected in a clean sterile screw-
top plastic container [15]. Specimens must reach the laboratory 
very soon (i.e., within half an hour) after passage, if this is not 
possible, the specimen must be treated with preservatives, the 
specimen container should be clearly labeled with the patient’s 
name, date, and time of passage of the specimen [16,17].

The stool sample should not be contaminated with urine or 
water, because trophozoite will be destroyed, often, multiple 
samples are collected and tested, these should be collected at 
different times on different days because parasites are shed in-
termittently and may not be in the stool or other samples at all 
times [15].

The stool samples should be evaluated macroscopically in 
terms of color (e.g. Brown. Yellow, or other abnormal color), 
the normal color is brown due to the presence of bilirubin and 
bile, in infants the stool may be green, its consistency may be 
watery or pasty [18]. Forms of stool (liquid stool, semi-formed 
stool and formed stool), odor (foul smelling stool may be a sign 
of infection), white blood cells (pus), blood and presence of mu-
cus in stool samples, the presence of a small amount of mucus 
in stool is normal, however, the presence of copious mucus or 
bloody mucus is abnormal [19].

Microscopic examination should be performed in stool sam-
ples obtained from the area with mucus, for moving organisms, 
fresh stool can be examined immediately, if it is not possible to 
examine it should be kept in 10% formalin, the smallest amount 
of stool required to intensified and stained with iodine in order 
to detect cysts, in invasive intestinal amoebiasis, blood is gener-
ally present in stool samples [20]. Microscopic examination is 
done by using direct smear with either normal saline or iodine 
wet mount [21].

The data collected throughout the year has been coded us-
ing special designed system and entered into Microsoft excel 
sheets. Results were expressed as numbers and percentages. 
imported to statistical software Statistical Package for the So-
cial Sciences (SPSS) version 23. The association between two 
variables in this study was analyzed and assessed by chi-square 
test. T-test used to investigate the difference between two 
groups, P-value<0.05 were considered as statically significant, 
while result >0.05 were considered as statically insignificant.

Results

Total number of amoebic infection by using direct smear in 
Erbil City

The overall percentage of infection was 845 (3.6%) from 
(23600) samples were examined in current study in the Central 
laboratory in Erbil city for Entamoeba histolytica by using direct 
smear, as shown in Figure 1.
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Prevalence of amoebic infection in relation to gender

The higher percentage of amoebic infection was observed 
among males (3.8%) than females (2.5%), and the difference 
was statistically significant (P-value=0.0384) using Chi-square as 
seen in Table 1.

Table 1: Prevalence of amoebic infection according to gender 
among Erbil City.

Gender
No. of 
sample

Positive Samples Negative Samples
P-value

No. +ve (%) No. -ve (%)

Male 19262 735 3.8 18527 96.2
0.0384

Female 4338 110 2.5 4228 97.5

Total 23600 845 3.6 22755 96.4

Distribution of amoebic infection according to the months 
of the study

As shown in (Figure 2), the highest distribution was observed 
in March (5%) followed by January and February (4.3%) for 
each, while the lowest distribution was observed in July (1.9%), 
the differences statistically was non-significant (P-value = 5.189) 
using T-test.

Figure 2: Distribution of amoebic infection according to the months.
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Distribution of amoebic infection according to the age

As shown in (Table 2), the highest distribution was observed 
in the age (16-25) (5.5%) followed by age (46-55) (3.3%), while 
the lowest distribution was observed in the age (36-45) (2.6%), 
the differences statistically was non-significant (P-value=2.945) 
using T-test.

Table 2: Prevalence of amoebic infection according to the age.

Age P-value

Age No. +ve +ve % No. -ve -ve % Total

2.945

(16-25) 283 5.5 4851 94.5 5134

(26-35) 199 3.2 5955 96.8 6154

(36-45) 141 2.6 5351 97.4 5492

(46-55) 222 3.3 6598 96.7 6820

Total 845 3.6 22755 96.4 23600

 
 

Figure 3: Percentage of amoebiasis and giardiasis infection by using 
direct smear.
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Discussion

One of the important health problem in human are para-
sitic infection, the prevalence rates are different according to 
life level, behavior style and hygienic level [22,23]. Entamoeba 
histolytica remains an important pathogen in many populations 
of the world [24].

In our study about Entamoeba histolytica among food han-
dlers we collected a total of (23600) samples among Central 
laboratory in Erbil City were (19262) males and (4338) females 
included for prevalence of parasitic infection during one year, 
from January to December 2022, (845) samples were positive 
(3.6) (Figure 1).

Similar result was observed by previous studies, which were 
done in United Arab Emirates (3.3%) by [25] and (4.2%) [26]. 
Whereas higher result was recorded in both Duhok and Erbil 
cities (26.1% and 22.8%) by [22] and in India (70.7%) by [27].

The differences in these results may be due to environmen-
tal, nutritional, socio-economic, geographical condition, and 
health related behavior as well as lack of laboratories techni-
cian’s education on parasitic infection, or lack of technicians 
which has efficiency to diagnosis parasites, or that different 
studies may be using different methods to diagnosis parasites 
or there are differences of the experience of laboratory experi-
ence [28].

Figure 1: Total number of amoebic infection by using direct smear.

Positive samples (%) Negative samples (%)

Total number of amoebiasis and giradiasis infection by us-
ing direct smear in Erbil City

After examined a total of (23600) samples in the Central lab-
oratory in Erbil City for Entamoeba histolytica, also we detect 
Giardia lamblia in this research using direct smear. The overall 
percentage of infection was 845 (3.6%) amoebic infection and 
247 (1.1%) giardiasis infection from (23600) investigated as 
shown in Figure 3.
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According to gender, the percentage of Amoebiasis infection 

in males (3.8%) was higher than in females (2.5%) and this dif-
ference was statistically significant (P-value=0.0384) (Table 1). 
Similar result was obtained by other study carried out in Mosul 
City by [29].

Opposite result was obtained by other studies carried out in 
Negeria by [30] and Saudi Arabia by [31] in which the ratio of 
positive females was higher than males. While another study 
like that of Baghdad province/Iraq by [32] have shown no sig-
nificant difference between males and female’s positive rates of 
parasitic infection.

It is well known that the intestinal parasitic infections are in 
close relation to the poor sanitary habits and lack access to safe 
potable water and improper hygiene, the high prevalence rate 
of intestinal protozoa infection observed among males can be 
attributed to the fact that males are more active, mobile and 
integrated into the environment [33].

According to months our study in comparison to the study 
of [34], was somehow similar as both are non-significant. While 
was different from the study in Kuwait by [35].

Although the different months were differ in results, these 
may be due to people do specific activities in each months also 
may the rate of people who visit the hospital to do the test , 
the lowest distribution to occur in July by (1.9%), on the other 
hand the highest distribution in March (5%) followed by January 
(4.3%) and February(4.3%) as shown in (Figure 2) which might 
be due to the seasonal change as people go outside, do outdoor 
activities, and meet each other more which affect the rate of 
transmission, and might be at the beginning and end of the year 
more people come to do the tests.

Our study showed difference in prevalence of Entamoeba 
histoytica infection in different ages, we observed the higher 
percentage of infection in age (16-25) was (5.5%) followed by 
age (46-55) which (3.3%), and the lowest percentage of infec-
tion in age (36-45) which (2.6%) which illustrated in (Table 2), 
our result agreement with [36].

Higher rate observed among age (16-25) largely due to lack 
of personal and environmental sanitation, human behavioral, 
ignorance of health promotion, and may be they eat a lot of 
outdoor food contaminated with Entamoeba histoytica [37].

Most infection in the hospitals are single infections by dif-
ferent protozoa, in our study among the intestinal protozoa 
Entamoeba histolytica, exhibited the highest rate of infection 
(3.6%) followed by Giardia lamblia (1.1%) as observed in (Figure 
3).

These two protozoan remain the most common intestinal 
parasitic pathogens. Our result was close to finding in Saudia 
Arabia by [38], and was different from northern Jordon [39]. 
The presence of Entamoeba histolytica in the stool suggests the 
possibility of patient’s exposure to the environmental condi-
tions that may result in ingestion of contaminated food or water 
containing pathogenic parasites. Also, it could be attributed to 
the susceptibility for infection by Entamoeba and/or the avail-
ability of the sources of infection by this parasite [40]. 

In conclusion, it was finalized that Entamoeba hisolytica is 
present particularly during cold seasons. Prevalence of amoe-
bic infection among food handlers in Erbil city was low. Statisti-
cally significant difference was observed in infection according 
to gender. 
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