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Abstract  

Objective: To assess the levels of serum ferritin,vitamin B12,folic acid in thalassemic children. 

Material and Methods: This study was carried out in the Department of Biochemistry in SMS Medical college 

Jaipur. Thirty children with the confirmed diagnosis of thalassemia were enrolled in the study group and thirty 

healthy age and sex matched children were included in the control group. Estimation of serum ferritin, folic 

acid and vitamin B12 were done by ADVIA Centaur XP autoanalyzer by chemiluminescence immunoassay. 

Results: Study group showed a decrease in serum folic acid and vitamin B12 levels with mean value of 3.71 

±1.17 ng/mL and 163.6 ± 31.31 pg/mL respectively as compared to control group was 11.03±3.84 ng/mL and 

439.33±127.6 pg/mL (p<0.001) whereas increased concentration of ferritin with mean value of 2144.7± 330.8 

ng/mL in study group as compared to control group was 198.9 ± 66.9and was statistically highly significant 

(p<0.001). 

Conclusion: The present study found a significant decrease of vitamin B12, folic acid and increased ferritin in 

children with thalassemia. Biochemical screening of these parameters is of paramount importance in 

thalassemia patients in paediatric age group. Also, there is an absolute need for further studies to understand 

the mechanism of relationship between serum ferritin, Vitamin B12 and folic acid in these patients. 

Keywords:Thalassemia; Ferritin; vitamin B12; Folic acid. 

 

Introduction 

The Thalassemia syndromes are inherited 

disorders of α- or β-globin biosynthesis. The 

reduced supply of globin diminishes production of 

hemoglobin tetramers, causing hypochromia and 

microcytosis. Unbalanced accumulation of α and 

β subunits occur because the synthesis of the 

unaffected globins proceeds at a normal rate. 

Clinical severity varies widely, depending on the 

degree to which the synthesis of the affected 

globin is impaired, altered synthesis of other 

globin chains, and coinheritance of other 

abnormal globin alleles. The Thalassemias (named 

from the Greek word for sea, thalassa)
1
 are a 

group of inherited autosomal recessive 

hematologic disorders
2
 that cause hemolytic 

anemia because of the decreased or absent 
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synthesis of a globin chain. Imbalances of globin 

chains cause hemolysis and impair erythropoiesis. 

Thalassemias are the most common genetic 

disorders in the world, affecting nearly 200 

million people worldwide. The total annual 

incidence of symptomatic individuals is estimated 

at 1 in 100,000 throughout the world and 1 in 

10,000 people in the European Union. However, 

accurate data on carrier rates in many populations 

are lacking, particularly in areas of the world 

known or expected to be heavily affected 
3
. 

According to Thalassemia International 

Federation, only about 200,000 patients with 

Thalassemia major are alive and registered as 

receiving regular treatment around the world
4
. 

Approximately 5 percent of the world’s 

population has a globin variant, but only 1.7 

percent has alpha or beta Thalassemia trait.  β –

Thalassemia is the most common genetically 

transmitted hematological disorder in Indian 

children
5
. 

 

Materials and Methods 

This study was carried out in the Department of 

Biochemistry in SMS Medical college Jaipur. 

Thirty (30) children with the confirmed diagnosis 

of thalassemia were enrolled in the study group 

and thirty healthy age and sex matched children 

who had never anemia were included in the 

control group. Estimation of serum ferritin, folic 

acid and vitamin B12 were done by ADVIA 

Centaur XP autoanalyzer by chemiluminescence 

immunoassay6-8. 

Inclusion criteria were normal renal and liver 

function. Exclusion criteria were use of 

medication (iron chelating agent therapy, pheny-

toin, carbamazepine, antifolates, theophylline, 

tamoxifen), diabetes mellitus, carcinoma, anemia. 

 

Results 

In our study, Thalassemic patients had much 

higher ferritin levels in comparison with healthy 

controls. Study group showed a decrease in serum 

folic acid and vitamin B12 levels with mean value 

of 3.71±1.17 ng/mL and 163.6±31.31 pg/mL 

respectively as compared to control group was 

11.02±3.84 ng/mL and 439.33±127.62 pg/mL 

(P<0.001) whereas increased concentration of 

ferritin with mean value of 2144.7±330.799 

ng/mL in study group as compared to control 

group was 198.9±66.95 and was statistically 

highly significant (p<0.001). 

 

Table 1: Mean ±SD of Serum Ferritin in cases and control group subjects 

Group N Mean SD P-Value Significance 

Control 30 198.9 66.95 
<0.001 HS 

Case 30 2144.7 330.799 

                                                HS - Highly Significant 

 
Graph showing Mean ±SD of Serum Ferritin in cases and control group subjects 
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Table 2 :Mean ±SD of Vit-B12 in cases and control group subjects 

Group N Mean SD P-Value Significance 

Control 30 439.33 127.62 
<.0.001 HS 

Case 30 163.6 31.31 

                                        HS - Highly Significant 

 

 
Graph showing Mean ±SD of Vit-B12 in cases and control group subjects 

 

Table 3: Mean ± SD of Serum Folic Acid in cases and control group subjects 

Group N Mean SD P-Value Significance 

Control 30 11.03 3.84 
<0.001 HS 

Case 30 3.71 1.173 

                                   HS - Highly Significant 

 

Graph showing Mean ± SD of Serum Folic Acid in cases and control group subjects  
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Serum Vitamin B12  (pg/mL) 163.6 + 31.31 439.33 + 127.6 (P<0.001) HS 

Serum Ferritin  (ng/mL )         2144.7 + 330.79 198.9+ 66.9 (P<0.001) HS 
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Our studies showed that serum ferritin level of 

thalassemia patients were much higher than 

normal healthy controls. Also a highly significant 

decreased folic acid levels was observed in the 

paediatric age group as compared to the control 

group. 

Our study indicates that deficiency of folic acid in 

thalassemia subjects. Vitamin B12 deficiency also 

seen in our study group as compared with 

controls. Mean concentrations of vitamin B12 

decline and was highly significant in thalassemic 

group. Our observations are also supported by 

some previous studies9. 

 

Discussion 

Bala J et al( 2015), the study group showed a 

decrease in serum folic acid and vitamin B12 

levels as compared to control group whereas 

increased concentration of ferritin in study group 

as compared to control group and this was 

statistically highly significant (p<0.001). 
10

 

Another study by Vinayak W. Patil et al  in( 2012) 

elucidated the relationship between serum ferritin 

with vitamin B especially folic acid and vitamin 

B12. A negative and significant correlation (r = -

0.4836, p < 0.001) was observed between serum 

ferritin and folic acid in study subjects. 

Correlation between the serum ferritin and vitamin 

B 12 was analyzed statistically. The serum ferritin 

was found to have significantly negative 

correlation (r = -0.7245, p < 0.001) with the serum 

vitamin B12 in all β thalassemia patients. 
11

 

Warbach MR (2008) have reported food and 

nutrient intake differences between β thalassemia 

and healthy subjects 
11

. They also observed β 

thalassemic patients have a lower intake of most 

vitamins and were less likely to have consumed 

fruit, vegetables, vitamins and mineral 

supplements.
12

  

Negative relationship between serum ferritin and 

serum vitamin B12 may be due to increased 

concentration of Hb A2 previously studied by 

Henshaw et al, Silva et al (1989) and Kumar R 

(1985) supports these good correlations. In our 

study measurement of exact concentration of Hb 

A2 is remain behind because of urgent Hb 

electrophoresis are not available during the study. 
13-15

 

Kumar et al (1985) concluded that diagnosis of 

folate and vitamin B12 deficiencies in HBT 

cannot be based on serum B12, SF and RCF 

estimation. To accurately determine the deficiency 

of these vitamins, a therapeutic trial with  folate 

and or B12 is recommended. Besides the globin 

chain synthesis defect, iron overload also 

contributes to severity of anemia.
15

 

 

Conclusion 

The present study found a significant decrease of 

vitamin B12, folic acid and increased ferritin in 

children with thalassemia. Biochemical screening 

of these parameters is of paramount importance in 

thalassemia patients in paediatric age group. Also, 

there is an absolute need for further studies to 

understand the mechanism of relationship between 

serum ferritin, Vitamin B12 and folic acid in these 

patients. However, therapy can be given to 

minimize further complication of vitamin B12 and 

folic acid deficiency. The problems of poverty, 

low education level and inadequate provision of 

health care are the main stumbling blocks in 

effective treatment of thalassemic patients of iron 

over load the complications of which are the main 

cause of morbidity and mortality in thalassemia 

major. 
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