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Abstract                                                                                                                             
 

Background:  Acute leukemia refers to the rapid, clonal proliferation in the bone marrow of 

lymphoid or myeloid progenitor cells known as lymphoblasts and myeloblasts, respectively. The 

major function of ferritin is to provide a store of iron which may be used for haem synthesis 

when required.                                                                                                                                                                          

Objective: To study serum ferritin concentration in patients with acute leukemia.                                                                

Materials and methods: This was a cross-sectional study conducted in Khartoum State 

(Sudan) during the period from August to December, 2017. 100 specimens were collected from 

acute leukemia patients. 51 specimens were collected from patients with acute lymphocytic 

leukaemia (ALL), 27 of them were males and 24 females. While 49 specimens were collected 

from patients with acute myeloid leukaemia (AML), 27 of them were males and 22 were 

females). Serum ferritin was analyzed using immunological assay using the (Tosoh AIA 360) 

method. Data was collected using a structural questionnaire and analyzed by the Statistical 

Package for Social Sciences (SPSS)software.                                                                                                                                 

Results: The mean ferritin concentration of acute leukemia patients was 448.5 (in males) and  

380.7 (in females)., There was a statistically significant difference among males and females on 

comparing their means with normal ferritin range (p = 0.000). There was a positive correlation 

between ferritin concentration and the blast percentage (p = 0.000).                                                                                                                                       

Conclusion: There was a statistically significant difference in means of ferritin concentration 

among males and females. Serum ferritin was positively correlated to the blast percentage.                                                   
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Introduction 

The broad term leukemia is derived from the ancient Greek words leukos, meaning “white,” and 

-aeima, meaning “blood.” As defined today, acute leukemia refers to the rapid, clonal 

proliferation in the bone marrow of lymphoid or myeloid progenitor cells known as lymphoblasts 

and myeloblasts respectively. When proliferation of blasts overwhelms the bone marrow, blasts 

are seen in the peripheral blood and the patient’s symptoms reflect suppression of normal 

hematopoiesis. Because leukemia is a clonal expansion of a single transformed cell, all ALs 

begin long before any clinical signs and symptoms appears1.                                                                                                                            

A tumor burden of 1012 cells is believed to be sufficient for recognizable signs and symptoms. 

Lethal levels of tumor burden occur at neoplastic cell numbers of 1013–14 or higher. As the tumor 

burden expands, the normal functional marrow cells decrease. The classic triad of anemia, 

infection, and bleeding seen in acute leukemia occur as a result of “normal” hematopoietic cell  
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cytopenias.  Death often occurs from either infection or hemorrhage in weeks to months unless 

therapeutic intervention occurs. The two major categories of acute leukemias are classified 

according to the cellular presentation of the primary stem cell defect: AML and ALL. If the 

defect primarily affects the maturation and differentiation of the common myeloid progenitor 

(CMP) cell, the leukemia is classified as AML or ANLL. If the defect primarily affects the 

common lymphoid progenitor (CLP) cell, the leukemia is classified as ALL2.  
 

According to the National Cancer Institute, there were an estimated 44,790 new cases of 

leukemia and an estimated 21,870 deaths from leukemia in the United States in 2009. AML (also 

called acute myelogenous leukemia, acute non-lymphocytic leukemia, or ANLL) remains a 

lethal disorder, which kills the majority of afflicted adults. Nearly 70% of adult patients with 

acute leukemia ultimately die of infection. The median survival time for an untreated patient 

with acute leukemia is 3 months. Acute lymphoblastic leukemia (ALL) is primarily a disease of 

childhood and adolescence, accounting for 25% of childhood cancers and up to 75% of 

childhood leukemia. The peak incidence of ALL in children is between 2 and 5 years of age. 

Although ALL is rare in adults, risk increases with age; most adult patients are older than 50 

years of age. AML is the most common type of leukemia in adults, and the incidence increases 

with age. AML is less common in children1. 

The iron storage protein ferritin, consists of a protein shell with a molecular mass of about 500 

kDa composed of 24 subunits. The protein shell encloses a core of ferric-hydroxyphosphate 

which can hold up to 4 000 atoms of iron. The major function of ferritin is clearly to provide       

a store of iron which may be used for haem synthesis when required.                                                               
 

A high concentration of ferritin is seen in most patients with pancreatic carcinoma, lung cancer, 

hepatoma and neuroblastoma, although in most cases of cancer of the esophagus, stomach and 

colon, the serum ferritin concentration is within the normal range. Patients with acute leukaemia 

generally have a higher serum ferritin concentration than normal but this is not the case for 

patients with chronic leukaemia3.  

Serum ferritin concentration assay correlates well with body iron stores in normal people and in 

patients with iron deficiency and iron overload. In leukaemia an increased serum ferritin 

concentration is common and does not seem to be related to iron stores. In acute myeloblastic 

leukaemia, the circulating leucocytes have a high ferritin content, which seems to be due, at least 

in part, to increased ferritin synthesis. These findings suggested that serum ferritin concentration 

in AML might correlate with disease activity. The possibility of a similar abnormality in acute 

lymphoblastic leukaemia is suggested by the observation that normal lymphoid cells also contain 

ferritin4. 
 

Materials and methods  
 

This cross sectional study was conducted at some hospitals in Khartoum State during the period 

from August to December, 2017. The study was approved by the Scientific Research Committee 

of Al Neelain University, Khartoum (Sudan), and the Ethical Board of the Ministry of Health 

(Sudan). Data  confidentially was maintained, and the information collected from all specimens 

had not been used for any purpose other than this study. Permission to collect the specimens was 

granted from the directors of the  
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hospitals where specimens were collected. Informed consent was obtained from patients before 

specimens collection. Data was collected using a structural questionnaire.                                                                                                            

100 specimens were collected from acute leukemia patients, 51 specimens were collected from 

patients with ALL (27 males and 24 females) and 49 specimens were collected from AML 

patients (27 males and 22 females). 3 ml blood were withdrawn from each patient into heparin 

containers for estimation of serum ferritin concentration and another 3 ml blood were withdrawn 

from each patient into EDTA containers for counting total white blood cells (TWBCs) and 

estimation of blast percentage. Serum ferritin concentration was estimated using the 

immunological assay (Tosoh AIA 360) method.                                                                                                                         

Statistical analysis:  Data frequencies, mean values, standard deviations (SD) and ranges were 

used as descriptive statistics. The positivity was tested by means of the Mantel-Haenszel chi-

square test for linear association. The statistical analysis was performed by running the 

SPSS/PC+ statistical package version 20, on a personal computer. A two-tailed p of 0.05 was 

chosen as the cut-off for detecting statistically significant values.                                                                                                                                       

Results                                                                                                                                                                 

The mean ferritin concentration in ALL patients was 133.9 µg/l (Std. Deviation 402.4 µg/l ), and 

the mean ferritin concentration in AML patients was113.4 µg/l (Std. Deviation 432.9 µg/l ).                       

Table (1) shows the ferritin concentration, the blast percentage and TWBCs in male patients with 

acute leukemia. There was a positive correlation between ferritin concentration and the blast 

percentage (p = 0.000).  

Table (1): Ferritin concentration, blast percentage, and TWBCs                                                                             

in male patients with acute leukemia. 

Parameter Minimum Maximum Mean Std. Deviation 

Ferritin (µg/l) 150 606 448.5 110.5 

TWBCs 1500 94500 24918.5 21890.3 

Blast% 12 94 68 23.5 
 

Table (2) shows the ferritin concentration, the blast percentage and TWBCs in female patients 

with acute leukemia. There was a positive correlation between ferritin concentration and the blast 

percentage (p = 0.000).                                                                                                                                       

Table (2): Ferritin concentration, blast percentage, and TWBCs                                                                             

in female patients with acute leukemia. 

Parameter Minimum Maximum Mean Std. Deviation 

Ferritin (µg/l) 158   570 380.7 131.3 

TWBCs 1500    46400 16010.9 11535.6 

Blast% 8   98 56.6 32.2 
[ 

Ferritin concentration values were found statically different between males (mean=448.5 

µg/l) and females (mean=380.7 µg/l) with p = 0.006).                                                                                                                                                               
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Among acute leukemia patients there was no a statistically significant difference in the 

concentrations of ferritin between adults and children     (p = 0.939). Also, there was no                                  

a statistically significant difference in ferritin concentrations between AML patients and ALL 

patients, neither in males (p = 0.838) nor in females (p = 0.151).                                                                                                                                      

When comparing the mean ferritin concentrations of acute leukemia patients (mean males 448.5 

µg/l and mean females 380.7 µg/l) to the mean of normal ferritin concentrations (males 121 µg/l, 

females 56 µg/l) as per WHO report for assessing the irons status in populations5, there was a 

statistically significant difference among males and females (p = 0.000).                                                              

Discussion                                                                                                                                         

In this cross sectional study, ferritin concentrations were found statically different between males 

(mean=448.5 µg/l) and females (mean=380.7 µg/l), with p = 0.006. This was an expected 

finding, since females are known to have a low iron store. Females are at high risk of developing 

iron deficiency, compared to males, due to the frequent monthly blood loss in the menstrual 

cycles, and increased demand in pregnancy and lactation.                                                                                                                               

Among acute leukemia patients, there was no statistically significant difference in the 

concentrations of ferritin between adults and children ( p = 0.939). This was also a reasonable 

finding, since children are usually more prone to deplete their iron store as compared with adults, 

due to consumption of iron in the process of growing up and building new tissues.                                                                                                     

There was no statistically significant difference in ferritin concentrations between AML patients 

(mean= 432.9 µg/l) and ALL patients (mean=402.4 µg/l), neither in males (p-value=0.838) nor 

in females (p = 0.151). There was a positive correlation between the ferritin concentration and 

the blast percentage (p = 0.000).                                                                                                                                                               

Our findings went hand in hand with the findings reported by Tachibana and his colleagues2 in 

his  multicenter retrospective analysis to evaluate the serum ferritin in patients with acute 

myeloid leukemia (AML), who found that the median ferritin concentration was 512 µg/l (range 

8-9475 µg/l ) and serum ferritin concentration was positively correlated with blast percentage.            

The elevated serum ferritin concentration in AML represents a marker of poor prognosis; and the 

elevated baseline in serum ferritin has a negative impact on long-term survival.                                                       

This was reported by Jana and her co-workers6 who stated that high serum ferritin at initial 

diagnosis has a negative impact on long-term survival.                                                                                                    

In the present context, there was a positive correlation between ferritin concentration and blast 

percentage (p-value=0.000). This finding agreed with the report of Hamad and his co-authors7 

who assessed the serum ferritin concentrations in Sudanese patients with acute lymphoblastic 

leukemia and found the mean ferritin concentration  as 510 µg/l; and it was positively correlated 

to the blast percentage.                                                                                                                                         

On the other hand, the findings of this study agreed with the findings of Parry and his colleagues4 

who reported that in patients with acute myeloblastic leukaemia, the mean serum ferritin 

concentration showed a twenty-five-fold increase compared with normal concentration; and in 

children with acute lymphoblastic leukaemia there was a thirteen-fold increase. 
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