
www.ijcspub.org                                                     © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-1770 

IJCSP22C1066 International Journal of Current Science (IJCSPUB) www.ijcspub.org 564 
 

EVALUATION OF PRESCRIBING PATTERN, 

ADVERSE DRUG REACTIONS AND EFFICACY 

OF DEFERASIROX IN THE MANAGEMENT OF 

IRON OVERLOAD IN BETA THALASSEMIA 

MAJOR PATIENTS IN THALASSEMIA AND 

HEMOPHILIA DAY CARE CENTER, 

NELLORE, AP., INDIA. 
 

GRIDDALURU THULASI SAROJINI NAIDU 

Doctor of Pharmacy 

Department of Pharmacy Practice, Rao’s College of Pharmacy, Nellore, 524 320, A.P.,India. 

ABSTRACT:  

Background: Blood transfusions are life saving procedures in Beta Thalassemia Major patients.  These are increase the life span of 

the patients.  But chronic transfusions can leads to iron overload in Transfusion dependent Thalassemia Major patients.  One blood 

unit contains approximately 200–250 mg of elemental iron.  Deferasirox is a recent iron  chelator.  Adverse Drug Reactions (ADRs) 

are the harmful, accidental and unwanted effect of a drug which occurs at the dosages used in humans for prophylaxis, diagnosis or 

therapy.  

The aim of this study was to detect Adverse Drug Reactions (ADRs) and to know the efficacy of Deferasiroxin hospitalized 

pediatric patients to improve the drug safety. 

Methods: A prospective observational study was performed from November 2020 to May 2021, in the Indian Redcross Society 

Thalassemia and Hemophilia Day care center in Nellore in order to evaluate the Thalassemia Major patients from 6 months to 39 

years old. Based on the inclusion criteria patients were enrolled. 

Results: Total 96 Beta Thalassemia Major patients were transfused in this Day care center. In their   49(51.04%)  were male and 

47(48.95%) were female.  145 ADR’s were recorded during the study period. Their age  is between 06 months to 39 years.  The 
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causality assessment in this study showed that most of the ADRs were Certain - 75 ( 51.72 %),  Probable 62 ( 42.75 %)  and  Possible 

-08 (05.51 %).  The Severity of ADR s were  Mild (Levels 1,2) – 83 (57.24%), Moderate (Levels 3,4) -62 (42.75%). Classification of 

ADRs – Type – A  - 21(14.48 %), Type-B – 69 (47.58%), Type-C – 45 ( 31.03 %) ,  Type-D -10 (06.89 %). Preventability of ADRs 

were Definitely Preventable -32 (22.06 %), Preventable – 101 (69.65 %), Not Preventable – 12 ( 08.27 %). 

                   Out of 96 patients 66 patients were experienced iron overload  in that 64 patients were taking Deferasirox as a iron chelator. 

Those were included in our study. The efficacy of the Deferasirox was also evaluated. 

Conclusions: Deferasirox is a frequent iron chelator, once daily dose of oral suspension administration formulation.  In our study 

Deferasirox cause some ADRs but it is effectively reduced the iron overload (Serum iron/Ferritin Levels) in Beta Thalassemia Major 

patients. 

Keywords: Adverse drug reaction, Deferasirox, Serum Ferritin Levels, Drug safety. 

 

INTRODUCTION: The Thalassemias are a group of heridatory blood disorders that affect in the defective synthesis of one or more 

of the haemoglobin chains. Alpha and beta Thalassemias are characterised by the decreased or absent synthesis of alpha and beta 

globin chains required for hemoglobin synthesis.1  Blood transfusions (BT) are the first-line treatment for Beta Thalassemia Major 

patients. It improves HB levels and suppresses ineffective erythropoiesis. One unit of blood contains approximately 200–250 mg of 

elemental iron, and it can cause iron overload when transfused repeatedly. 2,3 The excess iron deposited in various tissues of body. 

Transfusion-related iron overload has been associated with various complications, for example, growth retardation, endocrinal 

abnormalities, and cardiac failure.4 To prevent complications of iron overload, iron chelating therapy is recommended for these 

patients. 4 Iron chelators remove excess of iron from the body.  Iron chelation therapy should only be initiated with the evidence of 

chronic iron overload that is serum ferritin levels( Serum iron levels) consistently greater than 1000 mcg/L). 5  Deferasirox is the most 

recent oral chelator to be used for the management of chronic iron overload.  Iron chelation occurs when 2 molecules of deferasirox 

bind to 1 molecule of iron.6  Deferasirox is available in 125 mg, 250 mg, and 500 mg dissolvable oral tablets. The tablets are to be 

fully dissolved in water or juice and taking on an empty stomach.7 Deferasirox is a oral suspension tablet is taken once daily but must 

be mixed with water, orange juice, or apple juice until a fine suspension is attained.8 The recommended dose is 20-30 mg/kg/day 

given in a single daily dose.  Dosing should be based on periodic serum ferritin levels monitoring.  9  The initial dose of deferasirox is 

20 mg/kg, once in a day and the dose is then modified at 3–6 month intervals depending on the serum ferritin levels; the dose is 

modified by 5 or 10 mg/kg/day; and titration of the dose during modification is based on the individual response and treatment goals. 

In patients not adequately controlled with 30 mg/kg/day, doses up to 40 mg/kg/day may be recommended if serum ferritin is 

consistently more than 2,500 mcg/L and not reducing over time. 10 According to the World Health Organisation (WHO) guidelines, 

the maximum dose of deferasirox recommended for the treatment of thalassaemia is 40 mg/kg/day. Deferasirox is recommended for 

the management of thalassaemia patients who are older than 2 years of age5.   Several recent reports suggest that deferasirox therapy 

is more cost effective than traditional deferoxamine therapy.11,12.  Deferasirox is generally well tolerated. Adverse effects associated 

with its use are for the most part mild and self limiting.  In our Day care center, the thalassaemia patients are on dispersible deferasirox 
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tablet, so it is administered as a suspension in water or apple juice on an empty stomach. Gastrointestinal symptoms, such as nausea, 

vomiting, and abdominal pain, as common and have been reported in up to 1/3 of patients.13,14,15,16,17. In general, the elderly are at 

higher risk of complications with all formulations of deferasirox and they should be monitored more frequently for toxicity. The most 

concerning adverse effect is acute renal insufficiency. This has been reported in up to 1/3 of patients in trials.14,15,18.  

METHODOLOGY:  

 Aim of the study: The aim of this study was to detect  the Adverse Drug Reactions (ADR’s) and the efficacy of  Deferasirox 

in Transfusion dependent Beta Thalassemia Major patients and to enhance the drug safety. 

 Place of Study: This study was conducted at Indian Redcross Society Thalassemia and Hemophilia Day Care Centre, 

Nellore.  

  Study method: A prospective observational study. This study are going to be initiated after obtaining the permission from 

the institutional ethical committee. The patients are going to be enrolled with in the study after taking consent from them. 

This study was classified as “no risk”21 so, only verbal consent was required from the patients and parents of the child so as 

to participate in the study. 

 Study Population:. 64  Beta Thalassemia Major Patients under maintenance of Blood Transfusions and Chelation therapy. 

  Study duration: November 2020 to  May 2021. 

 Inclusion Criteria: 64 Transfusion dependent Beta Thalassemia Major patients, their serum ferritin levels more than 1000 

ug/l, who are taking Deferasirox iron chelation therapy. 

 Exclusion criteria: 2 patients were taking Dexferoxmine as a slow subcutaneous Infusion. 

 Study materials:  Follow up of the cases was done through medical visits, ADRs were assessed with severity scales: Naranjo 

algorithm, Schumock & Thornton and Hartwig and Siegel. After obtaining the whole data, the Naranjo algorithm was used 

to determine the causality.22, 23 

RESULTS: In this study period  November 2020 to May 2021 total 96 Beta Thalassemia Major patients are taking blood transfusions 

in Indian Redcross Society Thalassemia and Hemophilia Day care center.  In that 66 patients had diagnosed as iron overload, those 

are chronic transfused patients. These 66 patients  taking iron chelation therapy in that 64 patients received deferasirox   (Defrizet by 

Sun Pharma) iron chelator as a oral suspension and 2 patients are taking Desferrioxamine as a slow subcutaneous Infusion. These 2 

patients were excluded in our study. 64 Beta Thalassemia Major patients were included in our study who are taking Deferasirox as a 

iron chelator. In those 2 female (03.94 %) patients are married and their children and their partners are healthy individuals.  Their age 

groups were 09 ( 14.06 %) patients belongs to 0-5 years age group, 32 (50 %) patients were 6-10 years, 15 (23.43 %) were 11-15 

years, 03 ( 04.68 %) were 16 -20 years, 03 ( 04.68 %) were 21 -25 years, 01 (01.56%) patient was 30 years, 01  (01.56%) patient was 

38 years. 
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1. Prescribing pattern of Deferasirox: 2000 mg Deferasirox was prescribed to the 38 years old 01 ( 01.56 %) female patient, 

1250 mg dose was prescribed to the 23 years old 01 ( 01.56 %) male patient, he was hepatic impaired patient and he has 

increased bilirubin, AST, ALT levels with h/o jaundice.  1000 mg dose was prescribed to 26 (40.62%) patients,    750 mg 

was prescribed to 22 (34.37 %) patients, 500mg dose prescribed to 14 (21.87 %) patients. 20-40mg/kg/Day doses were 

prescribed in the study period. 

2.  ADRs of Deferasirox: This study was designed to know about  Adverse Reactions caused by deferasirox and efficacy of 

these deferasirox in the management of iron overload. It is useful to reduce the patients extra burden of disease.  Total 145 

Adverse drug Reactions were observed in this study period (Table.1). Total 13,568 doses were received orally in this study 

period. The overall incidence of these Adverse Drug Reactions was 01.06  %.        

           Table. 1. Adverse Drug Reactions of  Deferasirox: 

Name of Adverse drug reactions 

 
Frequency Frequency % 

Abdominal pain 27 42.18 % 

Abdominal Distension 02 03.12 % 

Nausea 09 14.06 % 

Vomiting 

16 11.03 % 

Diarrhea 07 04.82 % 

Increased Serum bilirubin levels 05 03.44 % 

Increased hepatic enzyme levels 42 28.96 % 

Increased Serum creatinine levels 01 0.68 % 

Proteinuria 02 03.12 % 

Thrombocytopenia 04 02.75 % 

Neutropenia 02 03.12 % 

Insomnia 02 03.12 % 

Headache 06 04.13 % 

Dark Urine 02 03.12 % 

Hypocalcaemia 10 06.89 % 

Dizziness/Fatigue 02 03.12 % 

Arthralgia 06 04.13 % 

Total                145 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                                     © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-1770 

IJCSP22C1066 International Journal of Current Science (IJCSPUB) www.ijcspub.org 568 
 

Table.2: Assessment,  classification, preventability and severity of ADRs of Deferasirox. 

                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ADRs of Deferasirox Assessment Classification Preventability 

 

Severity 

Abdominal Pain Certain Type -B Preventable Level -1(Mild) 

Abdominal Distension Probable Type -B Not preventable Level -

4(Moderate) 

Nausea Certain Type -B Definitely 

preventable 

Level -1(Mild) 

Vomiting Certain Type -B Definitely 

preventable 

Level -1(Mild) 

Diarrhea Certain Type -B Definitely 

preventable 

Level -1(Mild) 

Increased Serum Bilirubin 

levels 

Probable Type- A Preventable Level-3 

(Moderate) 

Increased hepatic enzyme 

levels 

Probable Type-C Preventable Level-3 

(Moderate) 

Increased Serum creatine 

levels Probable 

Type-C 

Preventable 

Level-3 

(Moderate) 

Proteinuria Possible 

Type-C 

Preventable 

Level-3 

(Moderate) 

Dark urine Possible Type-D Preventable Level 2 (Mild) 

Headache Probable Type -B Preventable Level -1(Mild) 

Insomnia Possible Type -B Preventable Level -1(Mild) 

Dizziness/Fatigue Possible Type-D Preventable Level -1(Mild) 

Throbocytopenia Probable Type-D Preventable 

Level-3 

(Moderate) 

 

Neutropenia Probable Type-D Preventable Level 2 (Mild) 

Hypocalcaemia Certain Type- A Preventable Level 2 (Mild) 

Arthralgia Certain 

Type-C Not preventable Level – 

4(Moderate) 
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The causality assessment of ADRs by using ADR causality assessment scales, such as Naranjo and WHO Uppsala Monitoring Centre 

(UMC)16,17.   Preventability of ADRs was assessed by using Modified Schumock and Thornton criteria. 18 The severity of ADRs was 

assessed by using Modified Hartwig and Siegel scale. 19 The ADRs were classified by using Rawlins and Thompson classification. 20.  

In this study showed that most of the ADRs were Certain - 75 ( 51.72 %),  Probable 62 ( 42.75 %)  and  Possible -08 (05.51 %).  The 

Severity of ADR s were  Mild (Levels 1,2) – 83 (57.24%), Moderate (Levels 3,4) -62 (42.75%). Classification of ADRs – Type – A  

- 21(14.48 %), Type-B – 69 (47.58%), Type-C – 45 ( 31.03 %) ,  Type-D -10 (06.89 %). Preventability of ADRs were Definitely 

Preventable -32 (22.06 %), Preventable – 101 (69.65 %), Not Preventable – 12 ( 08.27 %). 

 

3. Deferasirox Efficacy: 

 Deferasirox efficacy was analyzed using descriptive statistics, which means sample mean and standard deviation and a 

measure of dispersion for quantitative data, qualitative data were expressed in absolute frequencies, percentages. Results are expressed 

as averages and percentages. The whole data were analyzed using the z- test. 

 

Table. 3.  November (2020) Month Serum Ferritin levels wise distribution of Beta Thalassemia Major Patients 

SL. NO. November (2020) Month Serum 

Ferritin levels of Beta Thalassemia 

Major Patients 

NO. OF Patients  (n = 64) PERCENTAGE (%) 

1.          > 7000 ug/l 13 20.31 % 

2.          > 6000 ug/l 09 14.06 % 

3.         > 5000 ug/l 17 26.56 % 

4.         > 4000 ug/l 10 15.62 % 

5.         > 3000 ug/l 12 18.75 % 

6.         > 2000 ug/l 03 04.68 % 

7.         > 1000 ug/l 00 0 % 

8.         < 1000 ug/l 00 0 % 
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Table. 4.  May (2021) Month Serum Ferritin levels wise distribution of Beta Thalassemia Major Patients: 

SL. NO. May (2021) Month Serum Ferritin 

levels of Beta Thalassemia Major 

Patients 

NO. OF Patients  (n = 64) PERCENTAGE (%) 

1.          > 7000 ug/l 06 09.37 % 

2.          > 6000 ug/l 05 07.81 % 

3.         > 5000 ug/l 06   09.37 % 

4.         > 4000 ug/l 08 12.5 % 

5.         > 3000 ug/l 15   23.43 % 

6.         > 2000 ug/l 08 12.5 % 

7.         > 1000 ug/l 14 21.87 % 

8.         < 1000 ug/l 02 3.12 % 

 

 November 2020 month  patients Serum Ferritin levels comparison (Table-3) with May 2021 Month Reports (Table -

4) to know efficacy of Deferasirox in the management of Iron Overload:  

 Out of 64 Patients 13 Patients Serum Ferritin levels were > 7000 in the month of November and 06 Patients Serum Ferritin 

levels were >7000  in May Month. 09 Patients Serum Ferritin levels were > 6000 in the month of November and 05 Patients 

Serum Ferritin levels were > 6000  in May Month. 17 Patients Serum Ferritin levels were > 5000 in the month of November 

and 06 Patients Serum Ferritin levels were >5000  in May Month. 10 Patients Serum Ferritin levels were  > 4000 in the 

month of November and 08 Patients Serum Ferritin levels were > 4000 in May Month. 12 Patients Serum Ferritin levels were 

> 3000 in the month of November and 15 Patients Serum Ferritin levels were > 3000 in May Month. 03 Patients Serum 

Ferritin levels were > 2000 in the month of November and 08 Patients Serum Ferritin levels were >2000  in May Month. 00 

Patients Serum Ferritin levels were > 1000 in the month of November and 14 Patients Serum Ferritin levels were >1000  in 

May Month. 00 Patients Serum Ferritin levels were < 1000 in the month of November and 02 Patients Serum Ferritin levels 

were < 1000  in May Month.  
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 Comparison of patients November 2020 month serum ferritin levels with May 2021 month serum ferritin levels by 

using Z - Test statistics for 2 sample means, to know the efficacy (effect) of Deferasirox oral suspension tablet in the 

management of iron overload in Beta Thalassemia Major patients: November month serum ferritin levels mean = 

5085.25, Standard deviation = 1473.442. 

           May month serum ferritin levels mean = 3604.016, Standard deviation = 1913.519. 

            November month serum ferritin levels mean > May month serum ferritin levels mean. 

Z test statistics for difference of two means used to know the efficacy ( effect) of Deferasirox in the management of iron overload in 

Beta Thalassemia Major patients. 

Null hypothesis (H0) = November month serum ferritin levels is equal to May month serum ferriti levels. 

Alternative hypothesis = November month serum ferritin levels > May month serum ferritin levels. 

Z – Test calculated value = 4.90. 

Z – Test table value is 1.645 at 5% Level of Significance. 

Z test calculated value is greater than Z – test table value so we rejected our Null Hypothesis (H0) and accepted the Alternative 

Hypothesis. So May month serum ferritin levels less than November month serum ferritin levels.  So the Deferasirox oral suspension 

tablet shown it’s efficacy in the management of iron overload in Beta Thalassemia Major patients. 

DISCUSSION: 

1. Adverse Drug Reactions of Deferasirox: In our study a total of 145 ADR’s were identified with an incidence of 01.06  %. 

Taher et al. 15 have also reported a higher incidence of ADRs in patients receiving 30 mg/kg/day deferasirox as compared to 

those receiving a daily dose of 20 mg/kg.23  In our study majority of reactions were GI disturbances like Nausea -  9 ( 14.06 

% ), vomiting 16 (11.03% ), Diarrhea 7 ( 04.82 %), Abdominal pain 27 ( 42.18 %) and Abdominal Distension 2( 03.12%).    

Majority of studies reported that Deferasirox has ADRS of GI disturbances. 01,10,27.  The overall incidence of these reactions 

were 0.44 %. Deferasirox drug related ADRs were mostly mild to moderate and most patients were able to tolerate this side-

effect.  Diarrhea was reported is  most common ADR deferasirox in two phase II clinical trials. The  incidence of diarrhea in 

other studies (29%) was greater than observed in the current study.  Treatment algorithms developed for the treateating GI 

side effects recommend a combination of pre-prandial evening dosing, starting at a low dose and titrating up as tolerated, 

and loperamide use as needed for diarrhea.28 As deferasirox tablets  lack lactose and sodium sulfate, both found in the original 

formulation and possibly implicated in GI side effects, it is hypothesized it will have improved tolerability. 28   
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            Raised hepatic enzyme (Alt) and jaundice, observed in nearly  47 patients 32.41 % patients in the present study, were 

chronic (Type C) rreactions. However, the incidence 01.06% of these ADRs was comparatively more in the present study. 

Deferasirox is primarily metabolized through phase II conjugation in the liver, may be responsible for hepatic impairment due to 

this drug. The dosing adjustment in liver disease depends on the degree of liver dysfunction. While Child-Pugh score A requires 

no dose reduction, moderate (Child-Pugh B) hepatic impairment requires a 50% dose reduction. It should not be used in Child-

Pugh C.29. 

 In our study proteinuria  01 patient and increased Serum creatinine levels 01 patient. Deferasirox can cause renal toxicity and 

proteinuria, creatinine should be measured  monthly  prior to the initiation of therapy. 02 patients experienced with Dark urine. Patients 

can increased risk of complications like renal impairment, in elderly patients or those taking other nephrotoxic medications, are at risk 

of acute renal failure with deferasirox and should be monitored with weekly serum creatinine.29  In our study only one patient was 

experienced increased creatinine levels but after the drug discontinuation the levels retained normal. This percentage was less than 

others studies.  In patients with a creatinine clearance of 40–60 mL/min, the starting dose is reduced by 50%. Its use is not advised in 

patients with creatinine clearance <40 mL/min. If a patient develops an elevation in creatinine during treatment >33% off baseline 

that is sustained for 1 week, the dose should be decreased by 7 mg/kg/day for deferasirox tablets.29 02 patients were experienced 

proteinuria and 02 experienced Dark urine. Cappellini et al. 13  had also reported  raised serum creatinine, and raised serum 

transaminase as the most common dose-dependent ADRs with deferasirox which require temporary withdrawal of drug. Majority 

(94.1%) of ADRs observed were definitely preventable. These observations suggest that deferasirox was well tolerated and relatively 

safe in transfusion-dependent Thalassemia Major patients. In general, the elderly are at higher risk of complications with all 

formulations of deferasirox and they should be monitored more frequently for toxicity. 29   

     In the present study 02 patients faced insomnia problem. It was quite different to other’s studies.  06 patients experienced Headache, 

02 patients experienced Neutropenia and 02 experienced with Dizziness/Fatigue. 

In our study 06 patients were suffered with arthralgia. There is no any dosing changes were not taken, Continued once daily dose.  In 

our study 04 patients were suffered with Thrombocytopenia. It occurs when the recipient develops antibodies against the platelets.  

This results in the destruction of platelets.  It occurs between 1 and 24 days after blood transfusion.     It is commonly associated with 

the Transfusion of RBCs or whole blood.  Antibodies against HPA- 1a, HPA -1b, other platelet antigens and HLA antigens are 

responsible for PTP. 30. Deferasirox didn’t affect Platelet values in Thalassemia patients.31  Deferasirox is contraindicated in patients 

with platelet count <50 th/μL.32. In our study no case of skin rashes were not observed.  06 patients were experienced Hypocalcaemia, 

chronic use of Deferasirox can cause Hypocalcaemia. 
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2.Efficacy (effect) of Deferasirox in the management of iron overload: Out of the 64 patients,     21 patients had undergone 

splenectomy. In our study Serum ferritin levels were effectively reduced in splenectomized patients.  In our study Deferasirox shown 

efficacy in Transfusion dependent iron overload patients. May month serum ferritin levels were less than November month serum 

ferritin levels. Other studies reported that Deferasirox effectively reduced serum ferritin levels.                In November month 13 

patients serum ferritin levels > 7000 ug/l and their was no patient ferritin level < 1000 ug/l.  In May month only 06  patients serum 

ferritin levels > 7000 ug/l, 14 patients ferritin levels were >1000 ug/l  and 02 patients ferritin level < 1000 ug/l.      

 CONCLUSION: In our study Deferasirox is effectively reduced the iron overload ( Serum Ferritin Levels in Beta Thalassemia Major 

patients.  Deferasirox is a frequent oral iron chelator, once daily dose, oral suspension administration formulation. Every drug has 

benefitial effects and also adverse effects.  No drug is 100 % safe.  In this study patients also experienced some adverse effects in their 

chelation therapy. But these are not severe no need to hospital stay, dose reduction is useful for resolve some ADRs and those ADRs 

were self limited themselves.  Proper education and counseling regarding disease and medication adherence to the patients and the 

caregivers is useful for reduce the disease burden. An awareness among prescribers about ADRsof Deferasirox and frequent 

monitoring of serum ferritin and Serum iron levels is useful to determine correct dose is required to improve the tolerability of this 

drug. 

           An awareness among prescribers about ADRs of deferasirox and frequent monitoring of serum ferritin and serum iron levels 

as a guide to determine its dose is required to improve tolerability of this drug. 
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