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ABSTRACT 
Introduction: Hemochromatosis especially in the heart is the leading mortality cause of thalassemia major 
patients. Chelation therapy is an important treatment in this regard. The goal of this article is to compare three 
methods in reducing the ferritin serum levels of patients diagnosed with thalassemia in Cooley Center of Jahrom, 
Iran. These methods are oral treatment (Deferiproneor Osveral), injection (Desferal), and combined (oral and 
injection). 
Methodology: This is a clinical trial. Thalassemia major patients were assigned into two groups based on their 
ferritin levels: <6000 and ≥6000. The patients with ferritin<6000 randomly underwent oral, injection, and 
combined treatments. Those with ferritin≥6000 underwent the combined treatment. Patients were physically 
examined every three months. Serum ferritin, average hemoglobin, BUN, CR, ALT, and AST were measured. 
Descriptive statistical methods (mean, percentage, and standard deviation) were used. Then, the data were 
compared by ANOVA in SPSS 11. 
Results: 72 thalassemia major patients visiting the Cooley Center of Motaharti Hospital of Jahrom, Iran 
participated in this study. In this study, 39 patients were female (54.2%) and 33 were male (45.8%). The patients 
were assigned into three groups and followed up for a year. Ferritin decreased by 275.26±170.55, 879.11±250.79, 
and 2078±474.92 Ng / ml in oral, injection, and combined groups at the end of the study, respectively. A 
significant difference was found in the combined group compared to the other two groups. However, no 
significant difference was found in terms of increased BUN, CR, ALT, and AST, decreased WBC, and type of 
medication.  
Conclusion:The results show that the combined treatment is more effective in reducing ferritin level.  
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INTRODUCTION    
Thalassemia major is a blood disorder of 
inherited hemoglobin synthesis which results in 
severe anemia. Since frequent blood 
transfusions is necessary for maintaining normal 
blood hemoglobin, increased iron level and then 
deposition in many tissues cause all problems of 
thalassemia patients. Iron deposits in the liver, 
heart, bone marrow, and endocrine glands 
including pancreas, parathyroid glands, and 
other tissues are responsible for many problems 

[1]. Most deaths are due to iron deposition in 
patients' hearts [2]. Therefore, reducing ferritin 
using iron chelators can significantly help the 
complications. Iron chelation therapy is the main 
treatment for the thalassemia major patients [3]. 
So far,iron chelation injection has been 
common; however, it is time-taking and painful. 
Such treatment must be applied during 
weekdays for several hours [4]. Lack of access 
to the drugs for most patients and the inability of 
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these drugs to treat complications in the rest of 
the patients have led to the discovery of other 
iron chelators [5]. New oral iron chelators are 
more tolerable for the patients, too [4]. 
However, these drugs are not effective for all 
patients because long-term intake contributes to 
the increased serum ferritin or liver iron in some 
patients and certain complications such as 
neutropenia, agranulocytosis, gastrointestinal 
disorders, increased liver enzymes, joint 
involvement and zinc deficiency in other 
patients [6]. However, studies have shown that 
oral iron chelators are more effective than the 
injection and reported fewer complications [7]. 
Extensive studies in the world and Iran have 
compared the effect of oral and injection 
separately and simultaneously. These studies 
have shown that the intake of each drug has 
been helpful; however, most of these studies 
have reported that the combined use of oral and 
injecteddrugs caused the greatest decreased 
serum ferritin level. Combined treatment has 
been advised for high ferritin cases [8]. 
Arthralgia and nausea are the only 
complications. On the other hand, it is tolerable 
by most patients because the frequency ofblood 
iron injection decreased from 5 times to twice a 
week [9]. Although several studies have been 
conducted on the oral and injected iron for 
thalassemia patients, few have reported the 
injection method a suitable treatment. Others 
believe that oral chelators are better choices. 
Some researchers have claimed that 
simultaneous consumption of oral and 
injectedchelators are the best treatment. This 
article aimed to find the best treatment method. 
 

METHODOLOGY  
This is a clinical trial in Cooley Center of 
Motahari Hospital of Jahrom, Iran. Total 
number of patients visiting the center was 120 of 
which 72 had thalassemia major. The remaining 
48 were thalassemia intermedia and Sickle cell 
patients.  They were excluded from the study 

because of the irregular visit to the center and 
the confounding factor prevention. Therefore, 72 
patients were selected for the study. The patients 
with ferritin<6000 were randomly assigned into 
three groups: 
Group I: They received oral blood iron 
chelators. The drugs used for these participants 
were DeferiproneandOsveral(L1). 20-30 Osveral 
and 50-75 L1 were administered. 

Group II: The patients received injected blood 
iron. 40-60 Desferal was prescribed.  

Group III: The patients received the combined 
treatment (oral and injection): Desferal+ 
Deferiprone or Desferal+ Osveral.  
The patients with ferritin ≥6000 only received 
the combined treatment.  
Then ferritin serum level, liver enzymes, renal 
function, Hb, white blood cell count were 
measured within a year starting from January 
2011 to January 2012. Mean ferritin reduction 
was then compared between the groups. The 
data were analyzed at descriptive level in SPSS 
11. Then they were compared by ANOVA.  
 

RESULTS 
In this study, 72 thalassemia major patients 
visiting the Cooley Center of Motaharti Hospital 
of Jahrom, Iran participated. 39 patients were 
female (54.2%) and 33 were male (45.8%). The 
patients' age ranged between 6 and 42. The 
mean age was 24. The subjects were randomly 
assigned into three groups in terms of iron 
chelators: 
In Group I, the 30 participants (41.7%) only 
received oral iron drug. 15 patients (20.8%) 
were male and 15 (20.8%) were female. The 
second group (injection) consisted of 17 (23.6%) 
patients. In this group, 8 patients (11.1%) were 
male and 9 were female (12.5%). The combined 
group consisted of 25 patients (34.7%). In this 
group, 10 (13.9%) were male and 15 (20.8%) 
were female.  

Table 1: Type of Iron Chelation used by Thalassemia Major Patients of Jahrom, Iran-2011-2012 

Type of Medication Male Female Total Thalassemia Patients 
Number % Number % Number % 

Oral 15 20.8 15 20.8 30 41.7 
Injection 8 11.1 9 12.5 17 23.6 

Combined 10 13.9 15 20.8 25 34.7 
Total 33 45.8 39 54.2 72 100 

At the beginning of the study, patients were assigned into two groups based on serum ferritin levels:  
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 Ferritin<6000  
 Ferritin≥6000 
The patients with ferritin<6000 were randomly assigned into three groups in terms of iron chelation.  
 Oral drugs: Two types of oral drugs were used: Deferasirox (Osveral) with the daily dose of 20-30 

mg⁄ (kg⁄day) based on iron overload and Deferiprone (L1) with daily dose of 50-75 mg/(kg/day) 
 Injection drugs: The second group received only injection drugs. Deferoxamine (Desferal) is given 

at a dose of 60-40 mg / kg and was subcutaneously administered over a period of 8 to 12 hours a 
day.  

 The third group received combined treatment (Oral + Injection): Desferal+ Deferiprone or Desferal+ 
Osveral.   

The patients with ferritin ≥6000 only received the combined treatment. We measured the ferritin at the 
beginning of the study and then at intervals of 3 months for a year. After a year, the ferritin 
reduction was compared with that of the beginning. The patients who received combined treatment 
exhibited greater ferritin serum level reduction than those only received either oral or injection 
treatment. The difference was statistically different (P=0.001). However, no significant difference 
was found between the first (oral) and second (injection) groups in terms of ferritin serum level 
reduction (P=0.219). 

Table 2:Mean ferritin serum level reduction at Start and End of each treatment and reduction 
Mean ferritin serum level Start End Reduction 

Oral 2129.86±1624.18 1754.6±1641.56 275.26±170.55 
Injection 3991.94±2332.43 3112.82±2319.76 879.11±250.79 

Combined 4901.36±3039.25 2814.2±2262.21 2087.16±474.92 
Liver enzymes (ALP, ALT, and AST) were periodically measured at intervals of 3 months. The patients 
were under control in terms of normal or increased liver enzymes in this period. At the end of the year, 
no significant relationship was found between the types of medication and increased liver enzyme level.  
Type of medication and AST: P=0.19 
Type of medication and ALT: P=0.41 
Type of medication and ALP: P=0.41 
The patients were also evaluated in terms of renal performance (BUN and Cr) every three months. 
Increased BUN and Cr was measured. Out of 72 patients, only one patient experienced increased BUN 
and one experienced increased Cr. However, the increase was not big enough to require drug 
discontinuation. On the other hand, type of medications had no significant relationship with increased 
BUN and Cr (BUN P=0.35, Cr P=0.41). The patients were evaluated in terms of Hb and increased or 
decreased WBC (leukopenia or leukocytosis). Out of 72 patients, only 25 experienced decreased Hb 
(Hb<10). Type of medication had no significant relationship with decreased Hb (P=0.21). WBC level 
was also measured. One out of 72 patients developed leukopenia. Drug discontinuation was not 
required in this case. 23 out of 72 patients developed leukocytosis (WBC>12000). Type of medication 
had no significant relationship with increased or decreased WBS (P=0.36).  
Table 3: WBC and Drug Consumption 

Decrease Increase Normal Type of Medication  % Number % Number % Number 
0 0 13.9 10 27.8 20 Oral 
0 0 6.9 5 16.7 12 Injection 

1.4 1 11.1 8 22.2 16 Combined 
1.4 1 3.9 23 66.7 48 Total 

Table 4:Hb andDrug Consumption 
Decrease Normal Type of Medication  % Number % Number 

6.7 12 25 18 Oral 
8.3 6 15.3 11 Injection 
9.7 7 25 18 Combined 
34.7 25 65.3 47 Total 
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DISCUSSION 
In 1960 before the repeated blood transfusions 
and advances in the iron chelation therapy, 
thalassemia patients had severe and irreversible 
complications. These complications mostly 
affect patients in the second decade of life and 
were responsible for the death. In 2000, the 
average age of patients rose to 35 following the 
extensive advances in iron removal so that a 
study in California University showed that 50% 
of the patients had reached over the age of 35 
and 83% over 20 years old [10]. Given the fact 
that various drugs and different methods are 
used today to reduce the level of extra iron in 
patients diagnosed with thalassemia major, 
especially those with severe iron overload, it is 
essential to reduce the ferritin serum levels to 
deal with the iron deposition complications in 
organs like the heart, kidneys and liver, and 
improve the patients' quality of life. According 
to different studies in Iran and worldwide to find 
the best treatment method, we also tried to 
compare three types of treatment (oral, injection, 
and combined) to find out which method is 
capable of reducing ferritin serum levels and 
evaluate the complications. Therefore, Cooley 
Center of Motahri Hospital of Jahrom, Iran was 
selected and the patients were evaluated for one 
year. Out of total number of 120 patients visiting 
the center, 72 suffered from the thalassemia 
major (39 female (54.2%) and 33 male 
(45.8%)). The patients' age ranged between 6 
and 42. The mean age was 24 years. They were 
randomly assigned into three groups: oral, 30 
patients (41.7%); injection, 17 patients (23.6%); 
and combined, 25 patients (34.7%). The mean 
ferritin serum reduction was 275.26±170.55 in 
oral group. It was 879.11±250.79 and 
2087.16±474.92 in injection and combined 
groups, respectively. No significant difference 
was found between the combined method and 
the other two groups (P=0.001). In this study, 
combined therapy was more effective in 
reducing the ferritin of the patients diagnosed 
with thalassemia major. The studies conducted 
in other regions are also consistent with ours. 
The study by Dar et al. in Oman showed that a 
six-month period of combined treatment 
significantly reduced the ferritin compared to 
the Deferoxamine treatment [11]. The study by 

Oriagi et al. in Italy on combined treatment of 
50 out of 55 patients diagnosed with thalassemia 
major showed that ferritin decreased 
significantly [12].The study by Draconci et al. 
(2010) on 21 thalassemia major patients showed 
that the combined treatment was better in 
reducing iron blood level [13]. The study by 
Peng et al. on 114 β-thalassemia major patients 
in Taiwan reported thatDeferoxamine therapy, 
Deferiprone therapy, and combined treatment 
(Deferoxamine and Deferiprone) significantly 
reduced the ferritin [14].  The study by Katamys 
et al. in Greece on 43 β-thalassemia patients 
undergoing Deferoxamine and Deferiprone 
therapy three days a week for a year showed that 
ferritin decreased significantly [15].The study 
by Zareiee far et al. in Shiraz, Iran showed that 
serum ferritin decreased significantly in patients 
undergoing the combined treatment compared to 
those undergoing Deferoxamine treatment [16].  
Another study by Karami et al. in Mazandaran 
Province, Iran showed that the combined 
treatment was better in reducing the serum 
ferritin [17].The study by RashidiQader et al. in 
Mazandaran Province, Iran concluded that the 
combined treatment effectively reduced the 
serum ferritin [18].Recent studies have all 
shown that the combined treatment is better in 
reducing the serum ferritin, which are consistent 
with our study. The patients were examined in 
terms of complications such as increased liver 
enzymes, leukopenia, and increased BUN and 
Cr for a year. 9 patients (12.5%) experienced 
increased AST of which 3 patients (4.2%) were 
in oral group, 1 (1.4%) was in injection group, 
and 5 (6.9%) were in the combined group. In 
this study, 13 patients experienced increased 
ALT of which 6 patients (8.3%) were in oral 
group. 3 (4.2%) and 4 (5.6%) were in injection 
and combined groups. In this study, 25 patients 
(34.7%) experienced increased ALP of which 11 
(15.3%) were oral group. 6 (8.3%) and 8 
(11.1%) were in combined groups, respectively. 
However, the increase was not big enough to 
require drug discontinuation. In this study, the 
number of patients in oral and injection groups 
and experienced increased liver enzyme was 
more than those in the combined group. 
However, the difference was not statistically 
significant (P>0.05). This is consistent with the 
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study by Magio et al. (2002) in Italy because the 
subjects in oral group developed increased liver 
enzymes [19]. The study by Katamys et al. also 
showed that 18% of the participants in oral 
group experienced increased liver enzyme, 
which is consistent with our study [15]. The 
study by Hashemiyeh et al. in Arak Province, 
Iran on 33 thalassemia major patients 
undergoing Deferiprone pills showed that 60% 
(20 patients) developed increased AST and 35% 
(14 patients) experienced increased ALT [20]. 
The increase was greater compared to our study. 
In our study, 4.2% of the patients experienced 
increased AST in oral group and 8.3% 
experienced increased ALT in oral group. One 
patient developed leukopenia; however, none 
developed agranulocytosis and drug 
discontinuation was not required. The study by 
Katamys et al.in Greece showed that 
agranulocytosis was 4.2 cased per 100 a year, 
which is inconsistent with our study [15]. In the 
study by Jamvar et al., two patients developed 
agranulocytosis during the study. It did not 
occur in our study [21].In the study by Oriagi et 
al, 3 patients developed agranulocytosis and 7 
developed leukopenia [12]. The study by 
Hashemiyeh et al.reported one leukopenia case 
(3%); however, no case of leukopenia was seen 
in oral group in our study [20]. The patients 
were evaluated in terms of increased BUN and 
Cr. One patient (1.4%) in combined group 
experienced increased BUN and one in oral 
group (1.4%) experienced increased Cr. Other 
studies have not focused on this topic. 
 
CONCLUSION  
According to this and other studies in Iran and 
the world, combined treatment (Desferal and 
oral iron chelator) is the best method for treating 
the iron overload caused by frequent blood 
transfusion for thalassemia major patients with 
high serum ferritin. The method results in 
decreased serum ferritin to less than 1500. When 
the serum ferritin reaches less than 1500, oral 
iron chelators can be used because several 
studies have shown than oral medications such 
as L1 have similar effects like Desferal in 
reducing the serum ferritin. Since long-term 
Desferal injection leads to several problems, 
more attention has been given to oral 

medications. On the other hand, oral 
medications are very helpful in reducing low 
ferritin.  
 
RECOMMENDATIONS   
1. First, combined treatment is advised for the 

thalassemia major patients with high ferritin 
serum levels. Then, when the ferritin reaches 
between 1500 and 2000, either oral or 
injection method is advised. 

2. Either oral or injection method can be used 
for the patients with ferritin serum less than 
2000.  

 
REFERENCES: 
1. AL-EL q AH,ALSaeed 

HH."Endocrinopathies in patients with 
thalassemias ".Saudi Med J .2004 
Oct;25(l0):1347-51. 

2. Pannell DJ 
,BerdoukasV,KaragiorgaM,etal."Randomize
d 
controlled trial of deferiprone or 
deferoxamine in beta-thalassemiamajor 
patients with asymptomatic myocardial 
sidrosis".Blood, 2006; l07(9):373 8-44. 

3. Zareifar S, Jabbari, Cohan N, Haghpanah S. 
"Efficacy of combined desferrioxamine and 
deferiprone versus single desferrioxamine 
therapy in patients with major thalassemia". 
Arch Iran Med, 2009; l2(5):488-90. 

4. Kliegman RM, Behraman RE, Jenson HB, 
Stantor BF. editors. Nelson text book of 
pediatricts. 18m ed. PhiladephiaP.A:Sunders 
Elsevier Company.2007.page:2036. 

5. Chakrabarty P, Rudra S, HossainMA,et al. 
"Iran chelation therapy and thalassemia-an 
over view". Advanced Mymensingh Med 
J.201 l Jul;20(3):509-13. 

6. Barman Balfour J A, Foster RI-
I."Deferiprone: a review of its clinical 
potential in iron overload in beta-thalassemia 
major and other transfusion-dependent 
diseases". Dugs. 1999 Sep;58(3)553-78. 

7. Maggio A, D'Amico G, Morabito A, et 
al."Deferiprone versus deferoxamine in 
patients with thalassemia majorza 
randomized clinical trial". Blood Cells Mol 
Dis.2002 Mar-Apr;28(2): 196-208. 



 
A Comparison of Ferritin Serum Levels of Patients Diagnosed with Thalassemia Treated with Oral and/or Injection Blood Iron Chelators 

 

Farideh Mogharab, et al.                                                                                                             655  

8. Drakonaki EE, Maris TG, Maragaki S, et 
al."DeferoXamine versus combined therapy 
for chelating liver,spleen and bone marrow 
iron in beta-thalassemicpatientsza 
quantitative magnetic resonance imaging 
study". Hemoglobin. 20l0;34(1):95-l06. 

9. Mourad FH, Hof1brand AV, Sheikh-Taha M, 
et al. "Comparison between desferrioxamine 
and combined therapy with desferrioxamine 
and deferiprone in iron overload thalassemia 
patients". Br J Haematol.2003;l2l(l):l87-90. 

10. 10.Zurlo m, Stefano p . “surrival and causes 
of death in thalassemia major .” lancet 1989 ; 
1:20-27 

11. deferiprone in beta thalassemia major 
patients with transfusional iron averload . ”  
Ann Hematol , 2006 may ; 85(5) : 315-9 

12. OrigaR ,Bina p, Agus A, et al . “combined 
therapy with deferiprone an deferioxamine in 
thalassemia major” haematologica 2005 ; 
90(10) : 1309-14 

13. Drakonaki EE, maris TG, Maragakis . 
“Defroxamin versus combined therapy for 
chelating liver , spleen and bone marrow iron 
in beta thalassemic patients.” Hemoglobin , 
2010 ; 34(1) : 95-106 

14. Peng CT, Wu KH , Wu SF , et al . 
“deferiprone or deferoxaminmajar . a case 
study in Taiwan”- hemoglobin 2006 ; 30(1) : 
125-30 

15. KattamisA ,Ladis V , Berdousi H , et al “Iron 
chelation treatment with combined therapy 
with deferiprone  and deferioxamine . a 12 
month trial  Blood cells”. mol Dis 2006 ; 
36(1) : 21-5 

16. Zareifar S, Jabbari A, Chan N, et al .“ 
efficacy  of combined desferrixamine and 
deferiprone versus single desferrioxomine 
therapy in patient, with major thalassmia”. 
Aech Iron med , 2009 ; 12(5) : 488-91 

17. Karami H, Kosaryan M, Abolghasemi H, 
Rashidighader F, Vahidshahi K, Dabirian M, 
et al . Deferiprone plus deferoxamine versus 
deferoxamine iron chalation in beta 
thalassemia major. Sci J Iran Blood Transfus 
Organ. 2011; 7 (4) :227-234 

18. Rashidighader F, Kosaryan M, Karami H. 
Assessment of the effect of combination 
therapy with Deferiprone&Desferrioxamine 
on cardiac complications in major 

Thalassemia. J MazandaranUniv Med Sci. 
2007; 17 (61) :12-19 

19. Maggio A, D’ Amico G, Morabito A, 
“Deferiprone versus deferoxamine in patients 
with thalassemia major”. Blood cells mol Dis 
, 2002 ma- apr; 28)2) : 196-208 

20. Hashemi M, Khosravi S. 
Determining the efficacy of Deferiprone (L1) 
on decreasing ferritin levels of Thalassemia 
patients in Arak .amuj. 2008; 11 (1) :109-116 

21. JamuarSS , Lai AH , Tan Ann “use of 
deferiprone for iron chelation in patients with 
transfusion – dependent thalassemia” J 
paediatr child health 2011 Nov ; 47(11) : 
812-7. 


