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ABSTRACT 

Background: Megaloblastic anemia is a generative macrocytic anemia characterized by nuclear dysmaturity and the nucleus 

immature appearance in comparison to the cytoplasm due to a defect in DNA synthesis anemia is a rare ailment in children that 

is usually caused by a vitamin deficiency or gastrointestinal disorder  

Objectives: The main objective of this study was to detect the frequency of nutritional megaloblastic anemia in male elementary-

school children by measuring hemoglobin (Hb), red blood cell (RBC) count, hematocrit (HCT), and serum folate levels.  

Methods: This study examined 300 male primary-school children in Khartoum, Sudan. A 2.5-ml of blood was drawn from each 

student and placed in an ethylene diamine tetra acetic acid (EDTA) vial to estimate the Hb level, RBC count, and HCT using an 

automated blood analyzer. Another 2.5 mL of blood were drawn from the same students into a plain container and examined for 

serum folate.  

Results: The mean Hb was 12.7 g/dl (two standard deviations), the RBC count was 4.71012 cells/L, and the mean packed cell 

volume (PCV) was 37.2%, and the mean serum folate was 4.4 ng/L.  

Conclusion: The blood parameters and serum folate were found to be within normal ranges. According to the findings, the 

nutritional status of the primary-school students was good, and megaloblastic anemia was not common. This type of research 

should be done on a frequent basis to assess children's nutritional health. 

 

1. INTRODUCTION  

Anemia is a condition in which the number of red blood cells or their oxygen-carrying capacity is insufficient to meet 

physiologic needs[1]. Approximately 3.6% of people with anemia have megaloblastic anemia (MA)[2]. Folate deficiency (FD) is 

common in many parts of the world, especially in low and middle-income countries. It has become increasingly rare in countries 

where certain food groups have been supplemented with folate, and folate fortification of food in developed countries has 

decreased the prevalence of FD to <1% of the population[3]. In countries where the food supplementation is not practiced, FD is 

more frequent. Over the last three decades, the prevalence of FD seems to have decreased from 70–75% to 2–10% according to 

various studies on children from different regions. However, the prevalence of FD varies among different communities with 

different eating habits and socioeconomic levels.  

Nutritional anemia is a common public-health issue that is linked to a higher risk of morbidity and mortality, particularly 

in pregnant women and young children[4]. Vitamin B12 and folic acid are required as co-factors for nucleoprotein synthesis, are 

deficiencies of these vitamins are the most common causes of megaloblastic anemia in children[1,2 ]. Nutritional megaloblastic 

anemia develops between the ages of 3 and 18 months in children who are exclusively breastfed, which mainly results from the 

mothers’ insufficient nutrition and low levels of vitamin B12 and folate in the breast milk[5]. The average age of onset is 60 years, 

and it is uncommon in children except in impoverished nations, where it is more common due to socioeconomic conditions and a 

lack of vitamin B12 in food[6].  

Megaloblastic anemia is caused by a lack of DNA synthesis, which prevents nuclear division. There is no effect on 

cytoplasmic maturation is mostly reliant on RNA and protein production. This causes asynchronous maturation between the 

nucleus and cytoplasm of erythroblasts, which explains the megaloblasts' greater size[7]. Some of the other alterations are low 

hemoglobin and erythrocyte counts, increased mean corpuscular volume (MCV > 100 fl), increased mean corpuscular hemoglobin 

concentration (MCHC), thrombocytopenia, and a low reticulocyte count[8].  
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Low levels of vitamin B12 (VN = 191–663 pg/ml) or folic acid (VN = 4.6–18.7 ng/ml) in the blood confirm the diagnosis. 

Biochemical evaluation of megaloblastic anemia patients reveals elevated levels of lactate dehydrogenase (LDH), total bilirubin, 

and primarily indirect bilirubin (IBIL), which is common in individuals with significant mean corpuscular volume (MCV)[9]. All these 

signs point to megaloblastic anemia patients having a high rate of erythrocyte destruction. Some researchers believe that 

erythrocytes can be killed in the bone marrow before they mature and are discharged into the peripheral circulation.   

 

2. MATERIALS AND METHODS 

The nutritional condition of children was assessed using complete blood count (CBC) and serum levels of folic acid over 

a 4-month period. 300 children were examined. The age range was 6 to 14 years. They were recruited from 12 primary schools 

that were chosen based on their geographic and socioeconomic diversity. These included seven schools for males and five schools 

females. Each school provided between 25 and 30 blood samples.  

The study was done with the cooperation of school officials and students’ families. All participants were told about the 

study's goals and the importance of health in the future. A total of 2.5 ml of blood was obtained in ethylene diamine tetra acetic 

acid (EDTA) tubes for CBC analysis, and another 2.5 ml of blood was collected for serum folate.  

A 2.5-mL sample of venous blood was collected and gently mixed in an EDTA container before being labeled with the 

student's number. A Sysmex automated blood analyzer was used to evaluate the blood samples for CBC within 4 hours. The other 

2.5-mL sample of blood was drawn and placed in a simple container to clot, after which the serum was separated using a bench 

centrifuge machine at 2500 rpm for 10 minutes. An automated device was used to determine the amount of folate in the blood 

(TOSOH CORPORATION, AIA 600ii).  

An immunoenzymetric (IEMA) or sandwich immunoassay, competitive binding (EIA) immunoassay, and two-step 

immunoenzymetric immunoassay can all be performed with the AIA-600 II. A two-step immunoenzymetric immunoassay and a 

competitive binding (ELISA) immunoassay were done using an immunoreaction test cup from the AIA-PACK reagent series after 

combining a patient sample, control, or calibrator with a diluent to start an antigen-antibody reaction. During the incubation time 

of the IEMA assay, antibodies bind to two different epitopes on the antigen being evaluated, forming a sandwich. During the 

incubation period of the EIA assay, antigen from the patient sample competes for a limited number of antibody-binding sites with 

enzyme-labeled antigen.   

 

3. RESULTS  

This study involved 300 male primary-school students. The mean hemoglobin (Hb), packed cell volume (PCV ), MCV, mean 

corpuscular hemoglobin (MCH), MCHC, and red blood cell (RBC) count were 12.0 g/dl, 35.6%, 83.0fl, 27.0 pg, 32.3 g/dl, 32.2%, and 

4.71012 cells/L, respectively (Table 1). The average serum concentration of folic acid was 6 ng/ml.   

 

 Table 1. Demographic characteristics  

  Age, years (mean ± standard deviation) Total n=200 Gender, n (%) 

 9.3±4.6 120 Male 

  80 Female 

 

Table 2. Mean blood parameters 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Mean Blood parameter 

12.0 Hb level (g/dl) 

35.6 PCV (%) 

4.7 RBCs count (10 4.7 6 /µl) 

83.0 MCV (fl) 

27.0 MCH (g/dl) 

32.5 MCHC (pg) 

7.0 TLC (103/µl) 

320 Platelets Count ( (103/µl) 

6 Folic acid (ng/ml) 
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4. DISCUSSION 

In general, megaloblastic anemia is a type of macrocytic anemia caused by a lack of vitamin B12 or folic acid[9]. 

Hematologic anomalies are linked to megaloblastic anemia. Hematologic signs of megaloblastic anemia include leukopenia, 

thrombocytopenia, pancytopenia, and macrocytosis[4,6]. In this investigation, we examined the connection between megaloblastic 

anemia and hematological state. The range and incidence of hematologic abnormalities in children with megaloblastic anemia are 

not well documented statistically[4,6,11,12]. Hematologic abnormalities including anemia have often been associated with 

megaloblastic anemia, while pancytopenia, leucopenia, and thrombocytopenia are less common[4,6].  

Patients with megaloblastic anemia are still common in outpatient facilities in Sudan, and there are a few interesting facts 

to consider[10]. Folate is a carbon donor for the synthesis of pyrimidine and purine, which is required for the rapid development of 

erythroid cells. FD causes erythroid cell death and anemia due to impaired DNA synthesis[11]. Because there are few publications 

showing folate deficiency in school-aged children, one of the most afflicted groups, this study could help to provide information 

on the degree of the deficiency of folic acid.  

Hb, PCV, RBC, MCV, MCH, MCHC, total leucocyte count (TLC), platelet count, and folic acid were all found to be within 

normal limits. Megaloblastic anemia is a rarely diagnosed anemia in children, although it is likely underdiagnosed. It has multiple 

causes, including autoimmune disease, poor socioeconomic conditions, protein-calorie malnutrition, vegetarian nutrition of the 

mother during pregnancy with a lack of substitution during pregnancy and breastfeeding, and maternal megaloblastic anemia [12].  

Due to variances in study populations comprising adolescents and young people, there are no differences in folate values 

between the findings of this study and those of other investigations. These figures are also influenced by dietary status, and genetic 

factors such as polymorphisms fluctuate between countries and geographical areas. Folate supplementation, in addition to iron 

and folic acid substitution, should be supplied to all mothers during pregnancy and lactation, especially if the mother is vegetarian 

or has a low socioeconomic background[13]. In conclusion, folate insufficiency is not frequent among schoolchildren according to 

this research. This study showed that blood tests and serum folate levels are useful indications in the diagnosis of nutritional 

anemia.  
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