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Abstract 
β-thalassemia is an inherited anemia, caused by impaired β-globin chain synthesis. The 

disease leads to serious health problems unless treated by regular blood transfusion and 

iron chelating therapy. However, complications from continuous therapy may arise due to 

iron overload and toxicity of iron chelating therapy, it may affects many organs in the body 

including the renal system. The present study was directed to study the changes in 

conventional renal function tests that may occur in β-thalassemia patients. The present 

study consisted of two groups of β-thalassemia patients; group A, 40 transfusion dependent 

β-thalassemia patients receiving only regular blood transfusion, age ranged 1-4 years; 

Group B, 40 transfusion dependent β- thalassemia patients receiving regular blood 

transfusion and deferroxamine chelation therapy, age ranged 4-20 years old. In addition to 

a control group C, 40 subjects, age ranged 1-20 years. Blood samples were collected and 

serum was separated for measurement of creatinine, urea, and ferritin. Urine samples were 

also collected for measurement of microalbuminuria. There was a significant decrease in 

serum creatinine, and a significant increase in serum urea in group B when compared with 

their control (P≤0.01). In addition, there was a significant increase in serum ferritin in 

groups A and B when compared with their controls (P≤0.01). On the other hand, there were 

no significant changes in microalbuminuria between groups A and B when compared with 

their controls. The results of the present study showed no deterioration in renal functions in 

β-thalassemia patients in both groups A and B regarding serum creatinine and urea in 

addition to microalbuminuria, although, subclinical alteration in renal functions could be 

expected in those patients, so that measurement of other early markers of renal dysfunction 

is occasionally recommended.  

 فٌ محافظة نَنوى تقََم وظائف الكلَة التقلَذٍة لذى مرضي الثلاسَمَا نوع بَتا الكبرى

 
احمذ ٍحَي دلال باشٌ     ً    ٍونس        ٍسرى احمذ حسَن الحَال زٍذ موفق

 الملخص

ٔانز٘ سثثّ اػطشاب فٙ ذظُٛغ سهسهح انكهٕتٍٛ َٕع تٛرا  ،يشع انثلاسًٛٛا َٕع تٛرا ْٕ يٍ أيشاع فمش انذو انٕساثٛح

ٚؤد٘ انًشع إنٗ يشاكم طسٛح ػذٚذج يا نى ٚؼانح تالاػرًاد ػهٗ َمم انذو تشكم يُرظى . نهًٕٓٛكهٕتٍٛ الاػرٛاد٘

 ِػلاجٔػٍ  انًؼاػفاخ انُاذدح ػٍ ْزا انًشع إٌ .ػهٗ ؽشذ انسذٚذ انضائذ يٍ اندسىانؼلاج انًساػذ  تالإػافح إنٗ

أػؼاء اندسى تسثة صٚادج َسثح انسذٚذ أٔ َرٛدح اٜثاس انداَثٛح نؼلاج إصانح ػذد يٍ لذ ذٕد٘ إنٗ اػرلال فٙ ٔظائف 
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 ٖيذٖ انرغٛٛشاخ فٙ فسٕطاخ ٔظائف انكهٛح الاػرٛادٚح نذ انذساسح انسانٛح لذ ٔخٓد نرمٛٛىإٌ . انسذٚذ انضائذ يٍ اندسى

. ذرؼًٍ انذساسح يدًٕػراٌ يٍ يشػٗ انثلاسًٛٛا َٕع تٛرا ٔ .يشػٗ انثلاسًٛٛا َٕع تٛرا ٔذأثشْا تؼلاج انًشع

 أػًاسيشٚغ ٔتًذٖ  40ذركٌٕ يٍ  (ب)ٔانًدًٕػح  ،سُٕاخ 4-1يشٚغ ٔتًذٖ أػًاس  40ذركٌٕ يٍ  (أ)انًدًٕػح 

 40ٔذركٌٕ يٍ  (ج)ْٔٙ انًدًٕػح  (يدًٕػح انؼثؾ) تالإػافح إنٗ يدًٕػح الأشخاص الأطساء ،جسٍ 4-20

ذى خًغ ػُٛا خ انذو ٔيٍ ثى فظم يظم انذو نغشع لٛاط يسرٕٖ انكشٚاذٍُٛ . سُح 20-1شخض ذرشأذ أػًاسْى يٍ 

 .انثٕنٙ يؼذل انضلالفسٕطاخ  ذى خًغ ػُٛاخ انثٕل نهًشػٗ نغشع إخشاء ،كزنك. ٔانٕٛسٚا ٔانسذٚذٍٚ فٙ يظم انذو

تالإػافح إنٗ صٚادج يؼُٕٚح فٙ يؼذل يسرٕٖ  فٙ يظم انذو أظٓشخ انذساسح لهح يؼُٕٚح فٙ يؼذل يسرٕٖ انكشٚاذٍُٛ

كًا . (انخاطح تٓا (ج)انًدًٕػح )تًماسَرٓا يغ يدًٕػح انؼثؾ يشػٗ انثلاسًٛٛا يٍ  (ب)انًدًٕػح  نذٖانٕٛسٚا 

ذثٍٛ َرائح انذساسح انسانٛح ػذو ٔخٕد اػطشاتاخ ظاْشٚح . انثٕنٙ يؼذل انضلالػُٕٚح فٙ أظٓشخ ػذو ٔخٕد اخرلافاخ و

فٙ ٔظائف انكهٛح نذٖ يشػٗ انثلاسًٛٛا َٕع تٛرا تالاػرًاد ػهٗ يسرٕٚاخ انكشٚاذٍُٛ ٔانٕٛسٚا فٙ يظم انذو تالإػافح 

٘ غٛٛشاخ ؽفٛفح ٔغٛش ظاْشج سشٚشٚا فٔخٕد خ ،يغ رنك فاَّ يٍ انًرٕلغ ٔزسة انُرائح. انثٕنٙ يؼذل انضلالإنٗ 

ٔتزنك ُٚظر تًراتؼح ٔظائف انكهٛح نذٖ يشػٗ انثلاسًٛٛا ػٍ ؽشٚك إخشاء  ،ٔظائف انكهٛح نذٖ ْؤلاء انًشػٗ

 . فسٕطاخ اشًم ٔأدق نٕظائف انكهٛح

Introduction 
Thalassemia, is an important health 

problem especially in endemic areas like 

the Mediterranean and the Middle east 

countries. It is an autosomal inherited 

genetic disorder in hemoglobin synthesis 

that result in a deficient or limited 

production of the globin chain subunits of 

hemoglobin. According to the type of 

globin chain affected, Thalassemia can be 

classified into different categories; the 

most common of these is β-Thalassemia, 

which is characterized by impaired beta 

globin chain synthesis
 (1, 2, 3)

. β-

thalassemia major, was described in 1925 

by Cooley and Lee, is a life threatening 

anemia which is characterized by  

ineffective erythropoiesis, bone marrow 

expansion, and increase destruction of 

defective red blood cells (RBCs)
(4, 5)

. The 

resultant anemia and other complications 

can be corrected with repeated regular 

blood transfusion program
 (6)

; 

unfortunately, such blood transfusion 

program will exert its own problems 

concerning iron overload
 (7)

. The iron 

overload may have adverse effects on 

several organs including heart, liver, 

endocrine glands, lungs, and kidneys
 (4, 5, 

8)
. Deferroxamine, an iron chelating agent 

given by subcutaneous infusion is the 

standard iron chelating agent used since 

the late 1960s 
(6, 9, 10)

. Many researchers 

studied the different complications that 

arise from the disease and its treatment; 

however, there are only a few studies on 

the effects of thalassemia and 

deferroxamine on renal functions 
(7, 11)

.          

Renal damage can be attributed to chronic 

anemia, iron over load and deferroxamine 

therapy
 (12)

. The aim of present study is to 

evaluate the possible changes of 

conventional renal function tests in 

transfusion dependent β-thalassemia 

patients and in those taking 

deferroxamine as iron chelator. 

Patients & methods 
A total of 80 patients of age ranged 1-20 

years old, all are transfusion dependent β-

thalassemia patients attending the 

thalassemia center in Ibn-Alatheer 

teaching hospital were enrolled in this 

study, since the 4
th

 of December 2010 to 

the 1
st
 of June 2011. The patients were 

diagnosed as β-thalassemia major 

depending on hemoglobin (Hb) variant 

test by Hb electrophoresis. The patients 

were divided into two groups: 

1- Group A: 40 transfusion dependent 

β-thalassemia patients not using 

deferroxamine iron chelator with 

age range 1-4 years old. 

2- Group B: 40 Transfusion dependent 

β-thalassemia patients all receiving 

deferroxamine iron chelator with 

age range 4-20 years old. 
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-   Control (group C): consist of 40 

non-thalassemic individuals all are 

apparently healthy with age range 1-20 

years old for comparison. This group was 

divided into two subgroups according to 

the age range and for convenience in 

comparison: 

o Group C1: involve 10 

subjects with age range 1-4 

years old. 

o Group C2: involve 30 

subjects with age range 4-

20 years old. 

Methods  
   Venous blood samples: about 5 

ml were collected from each individual of 

the studied groups in plain tubes. The 

tubes are placed in a water bath at 37°C 

for 15 minutes for blood clotting to occur. 

Serum samples were obtained by 

centrifugation of blood at 4000 rpm for 

10 minutes. The serum was divided and 

placed in 1 ml eppendroff tubes then 

freezed at -20°C.  

 Urine samples: a fresh morning 

urine sample was collected from each 

individual, then centrifuged at 3000 rpm 

for about 10 minutes and the supernatant 

is placed in 10 ml plain tube. Urine 

samples were frozen at -20°C to be tested 

for microalbuminuria. 

All the biochemical analysis was 

performed at the laboratory of higher 

studies in the department of biochemistry, 

College of medicine, University Of 

Mosul, Mosul, Iraq. The selection of 

reagents used in this study was based on 

accuracy, reliability, availability, and 

were purchased as kits. Serum creatinine 

was measured by Jaffe reaction method
 

(13)
, using a kit supplied by Randox 

laboratories (UK), by means of UV-VIS 

spectrophotometer (PD-303 UV, Japan). 

Serum urea was measured by enzymatic 

method
 (14)

, using a kit supplied by 

Biomerieux (France). Serum ferritin was 

measured by an enzyme linked assay 

method
 (15)

 using a kit supplied by 

Biomerieux (France), measured 

automatically with Minividas, 

Biomerieux (France). Urine 

microalbuminuria was measured by 

Micral test, according to Sacks and 

Bruns
(16)

, using a strips supplied by 

Roche company (Germany). The standard 

statistical methods for the analysis of data 

in this study were used to determine the 

mean, standard deviation (SD), unpaired 

t-test, Fisher Freeman Halton test, 

ANOVA test, in addition to Pearson 

correlation
 (17)

. The statistical results were 

considered significant at P≤0.05
 (18)

. 

(*) significant difference exists at level 

0.05 degree of significance. 

(**) significant difference exists at level 

0.01 degree of significance. 

 

 

Results 
For comparative purpose, the results of 

the present study were classified as 

follows: 

- According to different age ranges : 

 Group A (≤ 2 years old) and 

(> 2 years old). 

 Group B (< 10 years old and ≥ 

10 years old). 

- According to serum ferritin levels: 

 Group A (≤ 2000ng/ml, from 

2000-3500ng/ml, and > 

3500ng/ml). 

 Group B (< 4000ng/ml, from 

4000-6000ng/ml, and > 

6000ng/ml). 

The results of the present study showed 

no significant differences in the mean 

serum levels of urea and creatinine in 

group A when compared with group C1. 

Whereas, a significant difference was 

seen in the mean serum level of ferritin 

between group A and Group C1 (table 1). 
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The mean serum level of creatinine in 

group B showed a significant reduction 

(P≤0.01) compared to group C2. In 

contrast, the mean serum urea in group B 

was significantly increased (P≤0.01) 

when compared with group C2. Serum 

ferritin was also significantly increased 

(P≤0.01) compared to group C2 (table 2). 

A significant increase (P≤0.05) in the 

mean serum level of creatinine, plus a 

significant increase (P≤0.01) in the mean 

serum ferritin were observed when the 

results were compared between different 

age ranges of group B patients (table 4). 

A significant increase in the mean serum 

creatinine was observed in between 

subgroups B (group B) according to 

different ranges of serum ferritin (table 

6). The results of the present study 

showed no significant difference in the 

level of urinary microalbumin when a 

comparison was done between group A 

and group C1 and between group B and 

group C2. 

         

Table (1):- differences between group A and control subjects (group C1).  

 

Parameters 

 

Mean ± SD  

P-value 
Group A 

N=40 

Group C1 

N=10 

Creatinine µmol/l 44.54±8.95 49.14±9.94 NS 

Urea mmol/l 4.24±1.3 4.14±1.4 NS 

Ferritin ng/ml 2669.47±1667.7 60.19±53.8 0.01** 

 

Table (2):- differences between group B and control subjects (group C2).  

 

Parameters 

Mean ± SD  

P-value Group B 

N=40 

Group C2 

N=30 

Creatinine µmol/l 47.29±15.16 68.59±13.48 0.01** 

Urea mmol/l 5.42±1.56 4.54±1 0.01** 

Ferritin ng/ml 5101.71±2394.3 43.49±47 0.01** 

 

Table (3):- Show the differences between different age ranges of group A in regard to 

serum levels of creatinine, urea, and ferritin. 

 

Parameters 

Mean ± SD  

P-value ≤2 years old 

N= 24 

>2years old 

N=16 

Creatinine µmol/l 42.78 ± 8.79 47.29 ± 8.76 NS 

Urea mmol/l 4.22 ± 1.36 4.28 ± 1.24 NS 

Ferritin ng/ml 2169.26±1218.36 3123.48±1411.9 0.05* 
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Table (4):- Show the differences between different age ranges of group B in regard to 

serum levels of creatinine, urea, and ferritin.  

 

Parameters 

Mean ± SD  

P-value < 10 years old 

N=20 

≥ 10 years old 

N=20 

Creatinine µmol/l 41.97 ± 12.64 52.88 ± 15.84 0.05* 

Urea mmol/l 5.14 ± 1.41 5.71 ± 1.68 NS 

Ferritin ng/ml 3644.52±1341 6558.91±2343.26 0.01** 

 

 

 

 

 

Table (5):- comparison of creatinine and urea in regard to different ranges of serum 

ferritin in group A patients. 

 

Parameters 

Mean ± SD  

P-value ≤ 2000 

N=15 

2000-3500 

N=15 

≥3500 

N=10 

Creatinine µmol/l 41.7 ± 5.4 46.27 ± 12.4 46.38 ±6.6 NS 

Urea mmol/l 3.74 ± 1.18 4.58 ± 1.52 4.54 ± 0.9 NS 

Ferritin ng/ml 1243 ± 551 2694 ±411 4913 ± 1543 0.01** 

 

 

  

Table (6):- comparison of creatinine and urea in regard to different ranges of serum 

ferritin in group A patients. 

 

Parameters 

Mean ± SD  

P - value < 4000 

N=12 

4000-6000 

N=16 

> 6000 

N=12 

Creatinine µmol/l 38.8 ± 11.21 48.7 ± 17.2 53.8 ± 11.15 0.05* 

Urea mmol/l 4.69 ± 1.4 5.96 ± 1.6 5.25 ± 1.2 NS 

Ferritin ng/ml 2541 ±930 4783 ± 633 8192 ± 1758 0.01** 
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Ferritine = 1227.20 + 339.42 * urea
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Figure (1):- correlation between serum creatinine and the level of serum ferritin in 

group A and B β-thalassemia patients. 

 

Figure (2):- correlation between serum urea and serum ferritin levels in groups 

A and B of β-thalassemia patients. 
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Discussion 
The significant decrease in the mean 

serum creatinine level may be related to 

the lower body mass index, due to growth 

retardation and lower muscle mass, 

usually encountered in β-thalassemia 

patients
 (19)

. This result was in agreement 

with that stated by Jafari, who found a 

significant decrease in the level of serum 

creatinine in β-thalassemia patients 

compared to control healthy subjects, and 

concluded that there was no evidence of 

renal tubular and glomerular damage in β-

thalassemia patients as demonstrated by 

the results of the study (20). The result of 

the present study demonstrated a 

progressive significant increase in the 

mean level of serum creatinine with 

increased age of the patients in between 

subgroups B (group B), and according to 

different ranges of elevated serum 

ferritin. However, the mean serum 

creatinine level still within normal range. 

The increased level of serum creatinine 

up to normal level may prove that 

treatment of β-thalassemia patients with 

blood transfusion and iron chelating 

therapy provide the chance for normal 

growth with increasing body mass 

index
(21)

. These results may also indicate 

that some deterioration in glomerular 

functions regarding creatinine filtration 

might be expected in these individuals
 (22)

.  

Finally, this work showed that the 

reduction of iron overload by iron 

chelating therapy may be a factor 

contributing to changes in serum 

creatinine level, this results is in 

accordance with that of Ponticelli et al,
 

(23)
. The mean serum urea was within 

normal range in both groups of β-

thalassemia patients (A and B). However, 

when group B was compared with its 

control group, it showed a significantly 

increased level (P≤0.01). Any how, it 

seems that no apparent deterioration in 

glomerular function regarding the 

filtration of urea was seen in β-

thalassemia patients. These results are in 

agreement with other studies
 (20, 24)

.        

The significantly higher mean serum 

ferritin levels seen in β-thalassemia 

patients of groups A and B when 

compared with group C (C1 and C2 

respectively), can be attributed to the 

repeated blood transfusion regimens in 

these patients
(9)

. In addition, the mean 

serum ferritin showed a significant 

increase with increased age of the patients 

in between subgroups in both groups A 

and B; this can be caused by the poor 

compliance of patients to deferroxamine 

iron chelating therapy
(9)

. The results of 

the present study indicate no significant 

changes in the level of microalbuminuria 

between β-thalassemia patients and their 

corresponding control subjects. It seems 

that no apparent deterioration in 

glomerular function was observed in β-

thalassemia patients concerning the levels 

of proteinuria. In this concern the results 

was in agreement with Mula-Abed
(24)

, 

who studied the indicators of glomerular 

and tubular function in β-thalassemia 

patients, & he concluded that normal 

level of microalbuminuria beside other 

parameters had reflected the intact renal 

function in these patients.  In conclusion, 

no changes in renal function tests were 

observed in both groups of β-thalassemia 

patients (A and B) as indicated by the 

normal levels of serum urea and 

creatinine in addition to 

microalbuminuria. Monitoring of renal 

functions are recommended to be 

performed using more specific and early 

markers of renal dysfunction. 
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