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Abstract 

     The relation between Entamoeba histolytica and anemia has lately had much 

attention. The aim of this study was to determine the possible correlation between 

anemia and parasitic intestinal infection with E.histolytica in children from 

Baghdad-Iraq. This study was conducted from October 2018 to April 2019 in 

different hospitals, primary health care centers, and primary schools. Eighty-one 

children participated in this study and their ages were between 1 and 12 years. The 

participants were divided into two groups based on their general microscopic stool 

examination. The first group was diagnosed as E.histolytica infected group (n=47), 

while no pathogens were detected in the stool samples of the second group which 

was considered as a healthy control (n=34). Blood samples were taken from all 

subjects and tested for haemoglobin level, serum ferritin, serum iron, total binding 

iron capacity (TBIC) and mean corpuscular volume (MCV). Nutritional status was 

also evaluated for all children aged ≥5 years old. Results showed that the prevalence 

of anemia was higher in children infected with E.histolytica compared with the 

control subjects. Anemia was largely reported among children aged 1-3 years for 

both E.histolytica infected children and control subjects. The results also illustrated 

that both haemoglobin and iron levels were significantly (p˂0.05) lower in 

E.histolytica infected children compared with control subjects, while non-significant 

differences (p˃0.05) were observed in the level of ferritin between E.histolytica 

infected children and control subjects, although the ferritin was lower in E.hisolytica 

infected group. The results showed that both gender and age are significantly related 

to low serum iron levels in both infected and control groups.  Significant 

relationshipswere also noticed between each of the anemia types and the nutritional 

status with the E.histolytca infection. Microcytic anemia as well as high records of 

severe malnutrition were observed in the majority of E. histolytica infected children  

These findings indicate that anemia is more expected to be present in children 

infected with E.histolytica. Therefore, efforts should be focused on health education 

of populations at high risk of both anemia and E.histolytica. 
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 من عجد في 8102 العام من نيدان الى 8102 العام من الاول تذخين مابين الفتخة في الجراسة اجخيت
 اعسارىم تخاوحت طفل 20شسهل تم حيث الابتجائية, السجارس و الاولية الرحية الخعاية مخاكد و السدتذفيات

 عيشات فحص نتائج عمى اعتسادا مجسهعتين الى بالجراسة السذسهلين الاطفال تقديم تم سشو. (08-0) بين
 ضست حين في لمشدج الحالة بالاميبا باصابتيم شخرها طفلا 74 الاولى السجسهعة ضست مجيخيا. البخاز

 عيشات جسعت الديطخة. مجسهعة اعتبارىم وتم معهية ةاصاب اي لجييم تذخص لم طفلا 47 الثانية السجسهعو
 الارتباط سعة الحجيج, الفيختين, الييسهكمهبين, من كل عن لمتحخي  بالجراسة السذسهلين الاطفال جسيع من الجم

 عسخ من بالجراسة السذسهلين الاطفال لجسيع الغحائية الحالة تقييم تم كسا الهسطي. الكخية حجم و بالحجيج
 فاكثخ. تسشها خسدة

 بسجسهعة مقارنة لمشدج الحالة بالاميبا السرابين الاطفال لجى عاليا كان الجم فقخ انتذار ان الشتائج أظيخت
 السرابين مجسهعة من كل في سشة (4-0) العسخية الفئة في كبيخ بذكل الجم فقخ حالات سجمت وقج الديطخة.

 و انخفزت قج كانت الحجيج و الييسهكمهبين من كل مدتهيات ان الشتائج اظيخت كسا الديطخة. مجسهعو و
 يكن لم الديطخة.بيشسا مجسهعو مع مقارنة لمشدج الحالة بالاميبا السرابين الاطفال لجى معشهي  بذكل

 رغم الديطخة مجسهعو مع مقارنة السرابين الاطفال مجسهعة لجى الفيختين مدتهى  في معشهيا الانخفاض
 مع والجشذ العسخ من كل بين معشهية علاقة وجهد الشتائج اظيخت االسرابين.كس الاطفال لجى انخفاضو
 كسا سهاء. حج عمى الديطخة مجسهعة و السرابين من كل في الجم مرل في السشخفزة الحجيج مدتهيات
 الحالة بالاميبا الاصابة مع الغحائية الحالة و الجم فقخ نهع من كل بين معشهيو علاقة وجهد الشتائج اظيخت
 السرابين الاطفال لجى ندبة الاعمى الشهع ىه الكخيات صغيخ الجم فقخ ان الشتائج بيشت يثح لمشدج.

 السرابين الاطفال لجى معشهي  بذكل و الانتذار واسعة كانت الحاد التغحية سهء حالة ان كسا بالطفيمي.

 بالطفيمي.
 بالاميبا السرابين الاطفال لجى كبيخه برهرة متهقعا يكهن  ان يسكن الجم فقخ ان الى تذيخ البحث ىحه نتائج
 خطخا الاكثخ الاشخاص لجى الرحي الثقيف و التعميم عمى تتخكد ان يجب الجيهد فان وعميو لمشدج. الحالة

 لمشدج. الحالة الاميبا بطفيمي الخسج او الجم فقخ الى لمتعخض
Introduction 
     Anemia is an abnormal haemoglobin level in blood resulted from various influences.It is the 

greatest common cause is iron deficiency[1].Consequently, anemia and iron deficiency anemia (IDA) 

are usually used synonymously, and the prevalence of anemia has frequently been used as an 

alternative for IDA [2]. It is mainly expected that about 50% of the cases of anemia are due to iron 

deficiency, but the proportion may fluctuate among population groups and in different areas according 

to the local situations. The key risk factors for IDA consist of low intake of iron, poor absorption of 

iron from diets, and period of life when iron requirements are especially high [3].Anemia effects 

nearly 40% of school children in developing countries[4] and an important public health problem in 

Iraq, especially in children and adolescents [5- 7]. No countrywide illustrative records are presented 

on the prevalence or occurrence of anemia among children in Baghdad, however, some local studies 

revealed an anemia prevalence of about 31.1% [8]. Many influences contributing to anemia, which are 

increasing energy expenditure, irregularly eating habit, lacking maternal attention, and 

infections,particularly parasitic infections that are common in children[9]. Helminthic infections cause 

anemia by dropping iron uptake from the intestine[10], while protozoan parasites impact anemia by 

destructing the intestinal mucosa,which affects the absorption of micronutrients, such as iron [11]. 

Such mechanisms correspondingly affect hosts’ nutritional grade and then change their immune 

system [12]. In Iraq, some studies were conducted to determine the association between iron 

deficiency anemia (IDA) and gastro-intestinal parasitic infections among children [13, 14].  

Entamoeba histolytica is one of the most important and broadly prevalent protozoan parasites, causing 

significant public health and health problems in developing countries [15]. E. histolytica causes 

amoebic dysentery, amoebic colitis, and liver abscess, resulting in 100,000 deaths each year [16]. E. 

histolytica are often spread by contaminated food and/or drinking water and possibly from person to 

person through fecal oral contact [17]. Many papers reported different prevalence rates of E. 

histolytica in Iraq [18, 19],but little is known about its relation to anemia, especially in children. The 
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aim of this study was to determine the possible correlation between anemia and parasitic intestinal 

infection with E.histolytica. 

Materials and Methods 

Study design and study populations 
     This study was an analytical case control study conducted from October 2018 until April 2019. -

The population in this study was children from both genders in some hospitals, primary health care 

centers and public primary schools in Baghdad, Iraq. Sampling included 81 participants who matched 

inclusion criteria and had no exclusion criteria. The inclusion criteria were children aged ≤12 years, 

who were willing and had their parents’ agreement to participate in this study. They also must not 

have been taking anti-helminth or anti-protozoa medication in the previous 24 weeks prior to the study 

and had no history of asthma, atopic dermatitis, immunodeficiency, malignancies, rheumatic disease, 

and other infections. Exclusion criteria were obesity and stool and blood samples that were impaired 

or missing. The study protocol was approved by the Ministry of Health and Environment, Baghdad, 

Iraq. A permission from primary school authority were also approved. 

     The 81 participants were divided into two groups based on their microscopic general stool 

examination which was done according to Truant et al.[20]. Stool samples were preserved in 10% 

formalin before transporting to the laboratory, where they were examined under the light compound 

microscope. Diagnosis was confirmed by finding trophozoites or cysts of E. histolytica. The first 

group was diagnosed as E.histolytica infected children (n=47), while no pathogens were detected in 

the stool samples of the other group which was considered as the healthy control group (n=34). 

Data Collection, Anthropometry and Nutritional status 
     Interviews with parents were performed based on a prepared questionnaire to obtain information 

about background characteristics of children as well as the children's past and present illnesses. Body 

weight and height were measured using standardized procedures [21] and recorded as the midpoint of 

duplicate measurements. Children's weight was measured by an electronic scale (IndiaMart, India) and 

their standing height was measured with a wooden stadiometer (CMS equipment Ltd, UK). The 

children had minimum clothing and no shoes. Body Mass Index (BMI), which is the weight in 

kilograms of a person divided by the square of the height in meters, was used to evaluate the 

nutritional status of the children, which was classified into severe malnutrition (BMI < 15.9 kg/m
2
), 

moderate and mild malnutrition (BMI = 16–18.4 kg/m
2
) and normal (BMI = 18.5-25 kg/m

2
) [21]. The 

nutritional status was evaluated only for children aged ≥5 years old. 

Blood samples and hematology  
     About 4-5 mL of blood was taken using a venipuncture technique, collected in a tube containing 

EDTA as an anticoagulant, reserved in an ice container, and transported to the laboratory. All blood 

samples were analysed in less than 12 hours after blood collection. Haemoglobin concentration and 

mean corpuscular volume (MCV) were measured using Celtac Es MEK-7300K (NIHOB KODHEN, 

Germany) automatic hematology analyzer. Serum ferritin and total binding iron capacity (TBIC)were 

measured using IMMULITE 2000 XPi Immunoassay System (Siemens, Germany). Serum iron was 

measured using Dimensions X pand plus (Siemens, Germany). All these tests were performed 

according to their manufacturer’s instructions. 

Statistical Analysis 
     All the collected data  were analyzed using SPSS 16.0 (SPSS Inc., Chicago, IL, USA). Data is 

defined in the distribution of frequencies then analyzed using Chi- Square (χ
2
) to determine whether 

there is an association between each of anemia, type of anemia, and nutritional status with 

E.histolytica infection. Then, all data variables, including haemoglobine, ferritin and serum iron were 

analyzed using student t-test to evaluate whether there is any statistically significant difference 

between E.histolytica infected children and the control group. The differences were considered 

significant with p-value< 0.05 (CI 95%). 

Results 
     Eighty one children were enrolled in this study. The age distribution was 1 to 12 years. Twenty six 

children were between 1 to 3 years old, 29 were between 4 to 6 years old, 14 were between 7 to 9 

years old, and 12 were between 10 to 12 years old. Forty nine were males and 32 females. Results 

showed that the mean (SD) haemoglobin was .7.179 g/l(.1.6) with a range between 87 g/l and .45 

g/l. Twenty two children (26.7%) had anemia (haemoglobin <115 g/L )according to the WHO 

definition. The mean (SD) of haemoglobin 118 g/L(12.8) was significantly lower (p=0.014) in 
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E.histolytica infected children compared with the mean of haemoglobin 125 g/L(13.7) in the control 

group (Figure-1). 

     The prevalence of anemia was higher in patients infected with E.histolytica (29.78%) compared 

with the control subjects who showed less prevalence rate of anemia (23.52%). Statistical analysis 

indicated no significant difference in the prevalence of anemia between E.histolytica infected children 

and control group (p˃0.05). Anemia was largely reported among those aged 1-3 years old for both 

E.histolytica infected children and control subjects. The statistical analysis showed no significant 

relation between age and prevalence of anemia in both E.histolytica infected children and control 

subjects among all age groups (p˃0.05) (Table-1). Moreover no significant relation was noticed 

between gender and prevalence of anemia in E.histolytica infected children and control subjects 

(p˃0.05) (Table-2).  

     Results showed that the mean (SD) of ferritin level was lower 16.4 µg/mL (24.7) in E.histolytica 

infected children compared with the mean of ferritin 23.6 µg/mL (17.9) in the control group     

(Figures- 2, 3). Although non-significant differences were noticed in ferritin level between 

E.histolytica infected children and control group, low ferritin level had significantly(p=0.002) high 

distribution in E.histolytica infected children. Results showed that 30 out of 47 (63.82%) E.histolytica 

infected children had low ferritin levels while the low ferritin levels were noticed only in 29.4% of the 

control group. No significant differences were noticed regarding ferritin level between E.histolytica 

infected children and control group for all age groups, except in the age group of 4-6 years (Table-3). 

In this age group, significantly lower ferritin level was (p=0.02) recorded in E.histolytica infected 

children. No significant relation was noticed between gender and low ferritin level (Table-4). 

     The mean (SD) level of serum iron was significantly lower (p=0.0001) in E.histolytica infected 

children, with a value of 23.5 µg/mL (16.7), compared with the mean of serum iron 65.5 µg/mL (26.7) 

in the control group. The results showed that93.6% ofE.histolytica infected children had low iron level 

which was noticed in only29.4% of the control group. Low serum iron level was largely reported 

among those aged 7-9 and 10-12 years for both E.histolytica infected children and control subjects 

(Table-5). The statistical analysis showed significant relations between age and low serum iron level 

in both E.histolytica infected children and the control subjects (p˃0.05). Also,  significant 

relationswere noticed between gender and low serum iron level in both E.histolytica infected children 

and the control subjects (p˃0.05) (Table-6). The results also showed that the mean (SD) of TIBC was 

lower in E.histolytica infected children, with a value of 349 µg/dL (92), compared with a high TIBC 

level of 364 µg/dL (78.4) in the control group. No significant differences (p˃0.05) were noticed in 

TICB between E.histolytica infected children and the control subjects.  

Table-7 illustrates the distribution of anemia according to MCV values among the cases of 

E.histolytica and the control group. Microcytic anemia (MCV˂82 fL) was seen in the majority of E. 

histolytica infected children compared with fewer cases in the control group. On the other 

hand,normocytic anemia (MCV =82-98 fL) was noticed in the majority of the control group compared 

with less cases in E.histolytica infected children. No cases of macrocytic anemia (MCV˃98fL) were 

seen among both infected and control groups. Statistical analysis showed that there was a significant 

relation (p˂0.05) between the type of anemia and the infection with E.histolytica. 

     Nutritional status was evaluated in this study only for children aged more than 5 years old. Results 

showed that 23 out of 24 (95.9%) ofE.histolytica infected children had severe malnutrition 

(BMI < 15.9 kg/m
2
) compared with 62.5% of the control group. No normal nutritional status 

(BMI = 18.5-25 kg/m
2
) was noticed in E.histolytica infected children while only one case with normal 

nutritional status was reported in the control group (Table-8). Statistical analysis showed that there 

was significant relation (p˂0.05) between the nutritional status and the infection with E.histolytica. 
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Figure 1- Haemoglobin concentration (g/L) in E.histolytica infected children and the control group. 

 

Table 1-Prevalence of anemia based on haemoglobin concentration, related to age for patients 

infected with E.histolytica and the control group. 

 Cases with Entamoeba histolytica Control group  

Age 

group/years 

No. of 

tested 

Prevalence of anemia 

(Haemoglobin concentration 

<115g/L ), % 

No. of 

tested 

Prevalence of anemia 

(Haemoglobin concentration 

<115g/L ), % 

P-value 

1-3 20 8 (40%) 6 2 (33%) 0.25 

4-6 18 4 (22.2%) 11 3(27%) 0.75 

7-9 4 1 (16%) 10 2 (20%) 0.82 

10-12 5 1 (20%) 7 1 (14.2) 0.79 

Total 47 14 (29.78%) 34 8 (23.52%) 0.24 

Table 2- Prevalence of anemia, based on  haemoglobin concentration, related to gender for patients 

infected with E.histolytica and the control group. 

 Cases with Entamoeba histolytica Control group  

Gender 
No. of 

tested 

Prevalence of anemia 

(Haemoglobin concentration 

<115g/L ), % 

No. of 

tested 

Prevalence of anemia 

(Haemoglobin concentration 

<115g/L ), % 

P-value 

Male 26 10 (38.46%) 23 4 (17.93%) 0.1 

Female 21 4 (19.4%) 11 4 (36.36%) 0.2 

Total 47 14 (29.78%) 34 8 (23.52%) 0.24 

 
Figure 2-Ferritin concentration (µg /mL) in E.histolytica infected children and the control group. 
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Table 3- Percentage of low ferritin level related to age for patients infected with E.histolytica and the 

control group. 

 Cases with Entamoeba histolytica Control group  

Age 

group/years 

No. of 

tested 

Low ferritin level 

(<12µg/mL ), % 

No. of 

tested 

Low ferritin 

level(<12µg/mL ), % 
P-value 

1-3 20 14(70%) 6 1 (16.6%) 0.4 

4-6 18 11(61.1%) 11 2 (18.1%) 0.02 

7-9 4 2 (50%) 10 4(40%) 0.7 

10-12 5 3(60%) 7 3(42.8%) 0.8 

Total 47 30(63.82%) 34 10(29.4%) 0.002 

Table 4- Percentage of low level of ferritin  related to gender for patients infected with E.histolytica 

and the control group. 

 Cases with Entamoeba histolytica Control group  

Gender 
No. of 

tested 

Low ferritin level 

(<12µg/mL ), % 

No. of 

tested 

Low ferritin 

level(<12µg/mL ), % 
P-value 

Male 26 16(61.5%) 23 8(34%) 0.6 

Female 21 14(66.6%) 11 2(18.18%) 0.2 

Total 47 30(63.82%) 34 10(29.4%) 0.002 

 

 
Figure 3-Serum iron concentrtion (µg /mL) in E.histolytica infected children and the control group. 

 

Table 5- Percentage of low serum iron level  related to age for patients infected with E.histolytica and 

the control group. 

 Cases with Entamoeba histolytica Control group  

Age 

group/years 

No. of 

tested 

Low serum iron level 

(<50µg/mL ), % 

No. of 

tested 

Low serum iron level 

(<50µg/mL ), % 
P-value 

1-3 20 19(95%) 6 1(16.6%) 0.00006 

4-6 18 16(88.8%) 11 3(27.27%) 0.0007 

7-9 4 4(100%) 10 3(30%) 0.017 

10-12 5 5(100%) 7 3(42.85%) 0.03 

Total 47 44(93.6%) 34 10(29.4%) 0.00 



Zeki and Al-Warid                              Iraqi Journal of Science, 2019, Vol. 60, No.12, pp: 2590-2599 

2596 

Table 6- Percentage of low serum iron level  related to gender for patients infected with E.histolytica 

and the control group. 

 Cases with Entamoeba histolytica Control group  

Gender 
No. of 

tested 

Low serum iron level 

(<50µg/mL ), % 

No. of 

tested 

Low serum iron level 

(<50µg/mL ), % 
P-value 

Male 26 25(96.1%) 23 8(34.7%) 0.000004 

Female 21 19(90.4%) 11 2(18.18%) 0.0004 

Total 47 44(93.6%) 34 10(29.4%) 0.00 

 

Table 7- The types of anemia based on MCV for patients infected with E.histolytica and the control 

group. 

Type of anemia based on MCV 
Cases with Entamoeba 

histolytica 
Control group 

Microcytic anemia 

MCV˂82 fL 
39 (82.9%) 3(8.82%) 

Normocytic anemia 

MCV =82-98 fL 
8 (17.1%) 31(91.17%) 

Macrocytic anemia 

MCV˃98fL 
0 0 

Total 47 34 

χ
2
= 43.45; P-value=0.00 

 

Table 8- Nutritional status for patients infected with E.histolytica and the control group. 

Nutritional status based on Body mass index 
Cases with Entamoeba 

histolytica 
Control group 

Severe malnutrition (BMI < 15.9 kg/m
2
) 23 (95.9%) 15 (62.5%) 

Moderate, Mild malnutrition (BMI = 16–18.4 

kg/m
2
) 

1  (4.1%) 8 (33.3%) 

Normal (BMI = 18.5-25 kg/m
2
) 0 1 (4.1%) 

Total 24 24 

χ
2
= 8.129; P-value=0.017 

Discussion  
     Anemia is a worldwide health problem that affects many people in each socioeconomic status, all 

over the world. In Iraq, anemia is an important public health issue, mainly in children and adolescents 

[5-7]. Nonetheless, there was few national data on the prevalence of anemia among children [6]. In the 

present study, 26.7% of children were found to be anaemic (Hb<115g/L). This prevalence rate among 

children could be associated with poor nutrition and some other factors [22]. The results showed that 

the haemoglobin level was significantly lower in E.histolytica infected children compared with that in 

the control group. In addition, the prevalence of anemia, depending on haemoglobin level, was higher 

(29.78%) in  E.histolytica infected children compared with the control group. E.histolytica interacts to 

the mucous layer of the small intestine, resulting in villous atrophy in different levels, beside 

triggering inflammatory infiltrate and crypt hypertrophy. These processes disrupt the enterocytes and 

change bile acid metabolism that affects the absorption of most nutrients which are essential for body 

function, such as vitamins, iron, zinc, and folic acid[23]. Such results are similar to the results of 

Koukounari et al. (2008) [24] who reported prevalence of anemia in Kenyan schoolchildren with some 
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intestinal parasitic infections. Also, Al-Zubaydi (2002) [25] found that 37% of anemic subjects had 

gastrointestinal parasitic infection. Moreover, Al-Naemi et al. (2011) [26] and Al-Warid et al. (2013) 

[14] found a relationship between anemia and parasitic infections in Mosul province and in Baghdad 

province, respectively. All previous studies showed high prevalence of anemia in subjects infected 

with gastrointestinal parasites.  

     The results of the current study showed that anemia was largely reported in children aged 1-3years 

compared to school children. This finding might be attributed to the benefit of school children having 

a good education regarding taking good food supplemented with iron and other minerals [27]. 

Therefore, haemoglobin levels in school children are likely to be within normal values. The increased 

risk of anemia in children below the age of 3 years is consistent with the results from other countries 

[28, 29].Ferritin level was lower in E.histolytica infected children compared with the control group. 

Low ferritin levels were significantly highly prevalent in E.histolytica infected children (63.82%) 

compared with their less prevalence rate (29.4%) in the control group. The low ferritin level in 

children infected with E.histolytica is likely due to the ability of the trophozoite of this parasite to 

utilize ferritin as an iron source [30]. These results are in agreement with the results of Al-Warid et al., 

(2013)who illustrated that ferritin was higher in non-infected children with E.histolytica while the 

infected children showed low levels of ferritin [14]. Moreover, these results agreed with the results of 

Le et al., (2007) who showed that ferritin was in its low level in children infected with some intestinal 

parasites [31]. On the other hand, the results disagreed with the results of Silva et al.,(2009) who 

showed that ferritin levels were greatly higher in infected children with Giardia lamblia when 

compared with non-infected children [32].The differences between the findings in the present study 

and the other studies are likely due to age, the species of parasite and the sample size. Serum iron was  

significantly lower in E.histolytica infected children compared with its levels in the control group.The 

results showed that 93.6% ofE.histolytica infected children had low iron level,which was noticed only 

in 29.4% of the control group. These findings agree with the results of other studies [14, 33], which 

showed significant differences for serum iron between children with and without some intestinal 

parasites. E. histolytica needs great levels of iron to stay alive. This parasitic protozoan has the ability 

to gain iron from the host proteins [34],thus, heavy infection with E. hostolytica may cause a decline 

in iron level in the host. These results were confirmed by TIBC test which showed that the infected 

group had less TIBC level than normal, which is an indicator of too little iron in the blood of infected 

children with E.histolytica.The results showed that microcytic anemia was seen in the majority of 

E.histolytica infected children compared with fewer cases in the control group. While normocytic 

anemia was noticed in the majority of the control group compared with a high percentage in 

E.histolytica infected children. No cases of macrocytic anemia were seen among both infected and 

control groups. These results can be explainable by the notion thatmicrocytic anemia is almost entirely 

related to chronic infections while normocytic anemia is related to iron deficiency [35]. These results 

might likely be a good indicator of the relation between anemia and infection with gastro intestinal 

parasite. The results showed that 95.9% of E.histolytica infected children had severe malnutrition 

(BMI < 15.9 kg/m
2
) compared with the control group who showed less percentage of malnutrition. 

This result agreed with the results of Ammare et al., (2013) who showed that children with lower body 

weight and height were more infected with intestinal parasites than children with higher 

anthropometric parameters [21]. 

     Nonetheless, our findings may provide some guidelines for investigators assessing management 

approaches for the control of both anemia and infection with E.histolytica. In addition, the findings 

from this research suggest a relationship between anemia and E.histolytica in children.  
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