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Abstract 

Background: Iron deficiency anemia remains among the most important global public health 

problems facing school children. Urinary schistosomiasis causes chronic blood loss, which may 

contribute to developing of iron deficiency anemia in infected school children. 

 Objective: To investigate the association of urinary schistosomiasis with the incidence of iron 

deficiency anemia among school children. 

Materials and methods: 100 blood specimens were collected from 50 male children with 

urinary schistosomiasis (test group) and 50 male healthy children (control group). Complete 

blood count (CBC) was performed using an automated haematology analyzer, and the 

assessment of iron profile was carried out for all anemic children having hemoglobin level less 

than 11.5g/dl to confirm the iron deficiency. Serum iron and total iron binding capacity were 

measured by the spectrophotometric method, and the transferrin saturation was calculated 

(Serum iron*100/TIBC), and the serum ferritin was measured by immuno-assay. Data was 

collected using structured interview questionnaire and was analyzed using Statistical Package for 

Social Science (SPSS).  

 Results: Anemia was found more prevalent (8%) among the test group children as compared to 

control group children (2%). The anaemia was microcytic hypochromic in both groups and the 

results of iron profile revealed that all anemic children were iron deficient. The anemia was mild 

to moderate in test group children and moderate in the control group children. There was no 

statistical significant association between urinary schistosomiasis and incidence of iron 

deficiency anaemia (p = 0.169). 

Conclusion:  No statistical significant association was noted between the higher frequency rate 

of iron deficiency among school children with urinary schistosomiasis and that of control group 

children.                                                                                                                                                  
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Introduction   
 
 

Schistosomiasis is one of the most prevalent neglected tropical diseases (NTDs), and remains as        

a public health problem in many developing countries in the tropics and subtropics. About 700   
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million people worldwide are at risk of this infection. Over 90% of the disease is currently found 

in sub-saharan Africa, where more than 200,000 deaths are attributed to schistosomiasis 

annually. Schistosomiasis is a parasitic disease caused by blood vessel-dwelling flukes of the 

genus Schistosoma. There are several species in this genus but in humans Schistosoma. 

haematobium causes urinary schistosomiasis, and both Schistosoma. mansoni and Schistosoma  

japonicum cause intestinal schistosomiasis. Humans are usually infected by cercarial invasion 

through the skin when they come in contact with contaminated fresh water during daily life1.     

In endemic areas, children, women, fishermen, and farmers in irrigation channels are often 

infected with schistosomes. Urinary schistosomiasis is characterized by hematuria as a classical 

sign, bladder and urethral fibrosis and hydronephrosis are commonly seen in chronic cases. 

Bladder cancer may be is a possible late-stage complication. Iron deficiency anaemia (IDA) is  

caused by lack of adequate supplies of iron. It is the most severe consequence of iron depletion, 

and considered the most common nutrition deficiency worldwide. Although the etiology of IDA 

is multifaceted, it generally results when the iron demands by the body are not met by iron 

absorption, regardless of the reason. It may result from inadequate intake, impaired absorption or 

transport, physiologic losses associated with reproductive age, or chronic blood loss secondary to 

diseases2. 

Children in the developing world are especially vulnerable to IDA because of the increased 

requirements of growth, high helminth burden, and low iron diet. The diagnosis of IDA requires 

the laboratory evidence of iron deficiency.  Red blood cells in IDA are usually described as 

being microcytic and hypochromic. The most accurate initial diagnostic test for IDA is the serum 

ferritin measurement. Serum ferritin values greater than 100 ng per mL indicate adequate iron 

stores and a low likelihood of IDA, while serum ferritin values less than 25 ng per mL (25 

mcg/L) have a very high probability of being iron deficient. Another laboratory change occurs in 

patients with IDA is an increase in the iron carrying protein “transferrin”. The amount of iron 

available to bind to this molecule is reduced, causing a decrease in the transferrin saturation and 

an increase in the total iron-binding capacity. The serum transferrin receptor assay is a newer 

approach to measuring iron status at the cellular level.  Increased levels are found in patients 

with IDA, and normal levels are found in patients with anemia of chronic diseases3. 
 

Materials and methods                                                                                                                  
 

 

This was a case control study; conducted in Al Shigailab village (Khartoum state, Sudan); during 

the month of January 2018. Demographical data was collected using structured interview 

questionnaire. The study was approved by the Scientific Research Committee of Al Neelain 

University. Verbal informed consent was obtained from the children parents before being 

enrolled in the study. Data confidentially was maintained, and the specimens and information 

collected from all participants had not been used for any purpose other than this study. 

Medications were given free for all children found infected with S. haematobium as per their 

body weight. Permission to collect the specimens was granted from school authorities.                                     

A total of 100 male school children were investigated: 50 of them (test group) were infected with 

Schistosoma. haematobium (S. haematobium), and 50 were apparently healthy male school 

children (control group). Urine specimens were collected from each child and investigated  
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macroscopically and microscopically to confirm the diagnosis of urinary Schistosomiasis. Also, 

two venous blood samples were collected from all participants, one in EDTA blood container for 

haematological investigations; and the other in lithium heparin container for assessment of the 

iron profile.                                                                                                                                                   

Complete blood count was performed immediately after specimen collection by an automated 

hematology analyzer (SysmexKX-21N, Japan). Thin blood films were prepared, stained by 

Leishman stain, and red cell morphology was examined microscopically.                                             

Assessment of iron profile was carried out only for anaemic children. Serum iron and total iron 

binding capacity were measured by the spectrophotometric method. Transferrin saturation was 

calculated by the equation (S. iron x100/TIBC), and serum ferritin was measured by the 

immuno-assay technique.                                                                                                                                

A child was considered to have iron deficiency anemia if his tests showed microcytic, 

hypochromic anaemia, low serum ferritin, low serum iron, high total iron binding capacity, and 

low transferrin saturation.                                                                                                                                        

Data was analyzed using the Statistical Package for Social Science (SPSS). The frequency rate of 

iron deficiency was calculated. Independent sample t-test was used to compare CBC result in 

both study groups, and regression analysis was used to investigate the association between iron 

deficiency and urinary schistosomiasis.                                                                                                             

Results  

In this case-control study, a total of 100 male school children were investigated: 50 of them (test 

group) were infected with Schistosoma. haematobium (S. haematobium), and 50 were apparently 

healthy male school children (control group). Their age incidence ranged between 7-15 years 

(mean ± SD:12 ± 2 and 11.6 ± 2.13 respectively). Anaemia was found more prevalent among 

children with schistosomiasis as compared to control group (8% and 2% respectively). The 

anaemia was mild to moderate in children with schistosomiasis and moderate in the control 

group. All anaemic children from both groups were iron deficient (Table.1). 

Table (1): Iron profile findings in test and control groups investigated 

Parameter Study groups Mean SD Ref. range 

S. iron (µg/dl) Test group 24.25 
 

10.1 

 

 

60-170 

 Control group 37 

S. ferritin (µg/l) 

 

Test group 9.75 2.99 

 

 

15-300 

 Control group 10 

TIBC (µg/dl) Test group 333.25 73.9 

 

 

250-400 

 Control group 387 

Transferrin 

saturation (%) 

Test group 15.95 8.6 

 

 

15-50 
Control group 10.5 

 

There was no statistical significant association between urinary schistosomiasis and the risk of 

developing iron deficiency anaemia (O.R: 4.261, 95% interval: 0.459-39.544, p = 0.169).  
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As shown in Table (2), there was a statistical significant difference only in WBC and haematocrit 

findings (p = 0.035 and p = 0.027 respectively).    

Table (2): Complete blood count findings in test and control groups investigated 

Parameter Study groups Mean SD p - value  

WBC count 

 

Test group 8.78 4.093 0.034 

 Control group 7.37 2.220 

RBC count 

 

Test group 4.61 0.274 0.191 

 Control group 4.69 1.125 

Haemoglobin 

 

Test group 12.44 0.873 0.186 

 Control group 12.71 3.213 

Haematocrit  Test group 37.90 2.585 0.027 

 Control group 39.21 87.722 

PLT count 

 

Test group 293.62 74.564 0.453 

 Control group 305.90 1.228 

RDW 

 

Test group 14.27 1.098 0.141 

 Control group 13.93 5.638 

MCV 

 

Test group 82.34 5.380 0.198 

 Control group 83.77 2.220 

MCH 

 

Test group 27.04 2.270 0.762 

 Control group 27.17 2.008 

MCHC 

 

Test group 32.84 1.664 0.258 

 Control group 32.45 1.778 

Legend:                                                                                                                                                             

*RBC: Red blood cells. *WBC: White blood cells. *PLT: Platelets.                                                                        

*RDW: Red cell distribution width. *MCV: Mean cell volume.                                                                             

*MCH: Mean cell haemoglobin. *MCHC: Mean cell haemoglobin concentration. 

Discussion  
 

Iron deficiency anaemia is the most common anaemia in the world, affecting both genders and 

all ages, but school age children are specifically at risk due the increase demand of iron for 

growth. The association between iron deficiency anaemia and urinary schistosomiasis is not well 

explored in literature. Thus this study aimed to investigate the association between urinary 

schistosomiasis and incidence rate of iron deficiency anaemia in school children. Anaemia was 

more prevalent among children with schistosomiasis as compared to control group children (8% 

and 2% respectively). This result agrees with the findings of Koukounari and his colleagues 

(2007)4 who found that anaemia is more frequent in children infected with S. haematobium. The 

prevalence rate of anaemia was lower in our study as compared to that reported by Deribew and 

his co-workers (2013)5, who reported a prevalence rate of 38.94% in Ethiopia. This disagreement 

may be due to differences in dietary habits and socioeconomic status.  
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This context revealed no statistically significant association between urinary schistosomiasis 

children and iron deficiency anaemia (p = 0.169).                                                                                     

This study finding disagrees with the finding of Amaya and his co-authors who reported that     

S. haematobium infection was greatly associated with anaemia among Kenyan children6 .      

Also our findings disagrees with Guyatt and his colleagues who reported an odd ratio of 1.39 

(95%, CI: 1.19 - 1.62) for urinary schistosomiasis infection and risk of anaemia in children in the 

United Republic of Tanzania4. This disagreement may be due to differences in duration of 

infection. 

Our findings suggest that Schistosoma haematobium infection isn’t a major factor in increasing 

the risk of developing iron deficiency anaemia in school children. In other words, the blood loss 

in most of cases is well compensated and not significant enough to cause iron deficiency 

anaemia.                                                                                                                                                     

Conclusion: No statistical significant association was noted between the higher frequency rate of 

iron deficiency among school children with urinary schistosomiasis and that of control group 

children.                                                                                                                                                 

Acknowledgments: We extend our sincere thanks to all schoolchildren participated in this study 

as well as their parents and teachers.                                                                                                              

Conflict of interest: There is no conflict of interest in this study. 

References              
 

1. Gryseels B. Schistosomiasis. Infect Dis Clin North Am. 2012; 26: 383-397. 

2. Akodu OS, Disu EA, Njokanma OF, Kehinde OA. Iron deficiency anaemia among apparently 

healthy pre-school children in Lagos, Nigeria. Afr Health Sci. 2016; 16(1):61-8. 

3. Deribew K., Tekeste Z., Petros, B.. Urinary schistosomiasis and malaria associated anemia in 

Ethiopia. Asian Pacific journal of tropical biomedicine.2013; 3(4): 307-310. 

4. Helen L. Guyatt, Simon Brooker, Charles M. Kihamia, et al. Evaluation of efficacy of school-

based anthelmintic treatments against anaemia in children in the United Republic of Tanzania. 

Bulletin of the World Health Organization, 2001; 79 (8): 695–703. 

5. Deribew K., Tekeste Z., Petros B. Urinary schistosomiasis and malaria associated-anemia in 

Ethiopia. Asian Pacific Journal of Tropical Biomedicine. 2013; 3(4): 307-310. 

6. Amaya L. Bustinduy, Isabel M. Parraga, Charles L. Thomas, et al. Impact of polyparasitic 

infections on anemia and under-nutrition among Kenyan children living in a Schistosoma 

haematobium-endemic area. Am. J. Trop. Med. Hyg. 2013; 88(3): 433–440. 
 

Khairalla, et al., 2019: Vol 4 (10) 
 

 

   
 

http://ajmsc.info/

