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Original Article 
 

Efficacy and Safety of Intensive 
Desferal [Deferoxamine] Infusion 
in Thalassemia associated Iron 
Overload 
Objective: To see the efficacy and safety of intensive deferoxamine[DFO] infusion  in blood 
transfusion associated iron overload in thalassemia major patients. 
Materials and Methods: This hospital based observational study was conducted at 
thalassemia centre, PIMS over a period of 3 years from January 2009 to Dec.2012.Those 
thalasemics having serum ferritin more than 3000ng/l inspite of taking defrasirox orally or 
subcutaneous deferoxamine were included. They received intravenous infusion of 
defroxamine[DFO] 50mg/kg over 24 hours for 10 consecutive days. Serum ferritin was 
measured at 0,6,12,18 months of study to see the efficacy of this regimen. Close monitoring 
was done to see any adverse effect during this infusion. 
Results: Serum ferritin ranged from 3050ng/l to 13600ng/l[mean 5939ng/l] at baseline for 48 
patients enrolled in this study.Serum ferritin 6 month after intensive regimen ranged from 
990ng/l to 13000ng/l][mean 4113ng/l].It was from 1079ng/l to 13000ng/l[mean 3769ng/l] and 
1360ng/l to 7250ng/l [4132ng/l] at 12 and 18 months after this infusion respectively. 
Conclusion: In our study mean serum ferritin decreased from 5953ng/ml to 
4119ng/ml[30%reduction] p value<.0001 at 6 month after this intensive regimen. This 
reduction was maintained at 12 month[mean3769ng/l] but after 18 month of this therapy 
mean serum ferritin increased to 4132ng/ml. we conclude that intensive intravenous 
regimen of defroxamine  is effective and safe to decrease iron overload in those 
thalassemics who have high serum ferritin inspite of taking oral defrasirox in full dose or 
using s/c deferoxamine. 
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Introduction 
Thalassemia is a common hereditary disease and  
around 3% of the world's population carries gene for 
beta-thalassemia.1 In Pakistan, the carrier status is 
estimated around 5 - 7%.2 Over 5000 thalassemia 
homozygotes are born every year in Pakistan.3-5 Most 
patients are chronically transfusion-dependent and 
receive 200–250 mg of iron with each transfused unit of 
packed red blood cells. As the excess iron cannot be 
actively excreted, iron overload developes, which can 
cause organ damage.6 Therefore thalassemia major 
patients  who do not undergo intensive iron chelation 
therapy die in their twenties of heart failure and cardiac 
arrhythmia  caused by iron deposition in the 
myocardium.7,8 Donated blood contains about 0.5 mg 
iron per mL erythrocyte concentrate. A 400 mL unit of 
donated erythrocytes contains about 200 mg of 
iron.Transfusion of 100 units therefore involves loading 
with 20 g of iron.9 Total body iron is normally 3 to 4 g. 
Besides heart other vulnerable organs for excess iron 

deposition are Liver, pancreas, pituitary, thyroid, 
parathyroid and other endocrine glands. Consequently 
dysfunction of these organs leads to many chronic 
complications in these patients over time.10-13 
The most effective method of removing excess iron from 
the body is phlebotomy as is practiced in primary 
hemochromatosis but it is inapplicable in thalassemia 
related secondary hemochromatosis. Thus iron 
Chelators offer the only means of achieving a negative 
iron balance and tolerable iron concentrations in these 
cases.14 
Three iron chelators are now available for clinical use: 
deferoxamine, deferiprone and deferasirox.15 Iron 
chelation should be started after 10–20 blood 
transfusions or once serum ferritin exceeds 1000 
ng/mL.16 Efforts have been made to establish a 
safe,effective and  easy  to administer treatment  for iron 
overload. This study was conducted to see the 
effectiveness and safety of intensive intravenous 
desferal[defroxamine] for 10 days followed by oral 
asunra[defrasirox]or subcutaneous desferal 
[deferoxamine in the usual way. 
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Materials & Methods 
This prospective hospital based clinical  study was 
conducted to see the efficacy & safety of intensive 
desferal [deferoxamine] infusion  for 10 days followed by 
routine asunra[deferasirox] tablet or s/c desferal. This 
was conducted at thalassemia centre, Pakistan institute 
of medical sciences ,Islamabad over a period of 3 years  
from Jan.2009   to Dec.2011  .Those thalsasemics 
having repeated blood transfusion and high serum 
ferritin[more than 3000ng/ml] inspite of s/c 
deferoxaminel or defrasirox tablet were included. 
Baseline serum ferritin was measured and then patients 
were started on 50mg\kg defroxaminediluted in normal 
saline as continuous infusion given over 24 hours for 10 
consecutive days. After completion of this regimen they 
were continued on deferasirox tablet as usual with dose 
according to body weight. Monitoring was done for any 
side\adverse effects during this therapy. Serum ferritin 
was measured at 6, 12 and 18 month after completion of 
this infusion regimen. Result was anaylsed statistically 
on graphpadstatemte prism 6. 

Results 
Out of  total 48 patients enrolled  in this study29 were 
male and 19 female. Age ranged from 4years to 15 
years with mean age9.5years.Baseline serum ferritin 
ranged from3050ng/ml to13600ng/ml with mean 
5953ng/ml[SEM320].After 6 months of intensive  i/v 
defroxamine serum ferritin ranged from 990ng/ml to 
13000 ng/ml with mean  4113ng/ml[SEM 367].After 
12and 18 months of this therapy it ranged from 
1079ng/ml to 8160ng/ml mean 3769ng/ml [SEM 
399]and from  1360ng/ml to 7250 ng/ml  with mean of 
4132 ng/ml[SEM915]respectively (Table 1,figure.1and 
2). Three patients died during the study period due to  
causes  unrelated  to desferal  infusion outside the 
hospital. During infusion of deferoxamine no major side 
effect was observed. 

 

 
Table I: Serum ferritin at baseline,6,12 and 18 month 
of therapy.

0 month 6 month 12 month 18 month
Minimum 3050 990.0 1079 1360
25% Percentile 4603 2011 1900 1953
Median 5429 3565 3567 4245
75% Percentile 6888 5973 5897 5968
Maximum 13600 13000 8160 7250
Mean 5953 4113 3769 4132
Std. Deviation 2217 2543 2164 2243
Std. Error of 
Mean 320.0 367.0 395.0 915.9
Lower 95% CI 
of mean 5309 3374 2961 1777
Upper 95% CI 
of mean 6596 4851 4577 6486
Sum 285731 197401 113082 24790
 

Discussion 
Beta Thalassemia major [BTM] is the most common 
hereditary hemolytic anemia in Pakistan and only few 
patients are able to get definite treatment in the form of 
bone marrow transplantation.17 The rest are usually on 
long term blood transfusion for whole of their life. They 
are prone to iron overload and blood transfusion 
associated infections like chronic hepatitis [HBV&HCV]. 
High iron deposits in various organs is toxic for these 
organs and consequently dysfunction of these organs is 
the common cause  of death and disability in these 
patients.17-19 With repeated blood transfusion iron 
overload is inevitable and therefore search is going on 
to discover effective and safe  drugs to overcome this 
problem. 
At the moment deferoxamine is the most effective iron 
chelator but it has to be given by parenteral route which 
decreases its compliance rate in the long term.20,21 
Other available oral iron chelators are either less 
effective or more toxic and therefore defroxamine is to 
be given to these patients at some stage of their disease 
process.22 
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This study addressed this issue and we gave a 10 days 
course of intravenous deferoxamine to those patients 
who had high serum ferritin inspite of using oral iron 
chelators[defrasirox]or s/c deferoxamine due to non 
compliance or other reasons. 
In our study mean serum ferritin decreased from 
5953ng/ml to 4119ng/ml[30%reduction] p value<.0001 
at 6 month after this intensive regimen.(figure.1) This 
trend in  reduction was maintained at 12 month but after 
18 month of this therapy mean serum ferritin increased 
to 4132ng/ml.(Figure 2) 
Hedayatiasl and Ehsani23 from Bahramy children 
hospital, Tehran University of medical sciences gave 
150mg/kg desferal infusion in 10 hours for 5 days to 
thalassemic children and found increase in left 
ventricular ejection fraction from 54.87% to 65.81%. 
They also observed decrease in serum ferritin from 
4327.45 ng/l to 2836.22%.They did not find any hearing 
deficit while using this high dose. We have also 
observed decrease in serum ferritin in our study 
although dose was less but duration of infusion was 
more in our study. 

Conclusion 
Therefore we conclude that intensive intravenous 
regimen of deferoxamine is effective and safe to 
decrease iron overload in those thalassemics who have 
high serum ferritin inspite of taking oral defrasiroxin full 
dose or using s/c defroxamine irregularly. Such course 
may be repeated in these patients as and when 
required. This may enhance the compliance of iron 
chelation therapy in these patients and thus helps to 
keep iron in safe range. 
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